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LADIES IN WAITING 


From an Etching by Otto Kubler 


agri has said that dinosaurs disappeared because the world became too clean 
for them. For the same reason — and others — the steam locomotive may suffer a 
similar fate, but its passing will be mourned by many. Edward Yeomans, writing in 
the November, 1930 Atlantic Monthly, is one of these and his lamentations should not 
pass unnoticed: 

“The steam locomotive is, when all is said that can be said for other devices, about the most 
dramatic expression of hand and mind cooperation. It is a magnificent piece of craftsmanship. 
It is the noblest of articulated tools. It fills the whole demand of the imagination as a thing to 
ride on across the country. A horse is a great and mysterious thing and Job did not overdraw the 
picture of him, his neck clothed with thunder, pawing in the valley, the glory of his nostrils 
terrible. But this beast . . . om its 4-6-2 chassis, weighing 360,000 pounds, this amazing 
simulacrum of life, breathing gently with its duplex air pumps, humming slightly at the 
safety valve, gleaming faintly on its polished sinews, a huge demonic figure condensed from the 
darkness, a djinni of the Arabian Nights . . . this beast, I say, is the most impressive symbol 
of the courage and craftsmanship of man since the clipper-ship era. 

‘And it will presently be gone — as the clipper ship went — and the expressionless electric 
and Diesel locomotives, efficient and cold, will change poetry into prose on the railroads of the 
country.”" 
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SCIENCE ENDANGERED 


Must It Follow the Classics to the Academic Graveyard?” 


cline and fall of classical scholarship and classical 


[’ IS hard to imagine anything more sad than the de- 
teaching in American education, with the resultant 


paralysis in the devel- 
opment of our national 
understanding and our 
national cultivation. 
The changed conditions 
of life and of knowledge 
being what they are, it 
would have been quite 
impossible under any 
circumstances, as well 
as unwise, for the an- 
cient classics to main- 
tain their one-time 
dominance of the best 
type of secondary 
school and college edu- 
cation. An appropriate 
readjustment of their 
place in the educational 
program would, how- 
ever, have been some- 
thing very different 
from the substantially 
complete downfall 
which has overtaken 
them. The Greek lan- 
guage and literature, 
Greek history, Greek 
eloquence, Greek phi- 
losophy and Greek in- 
stitutional life, a 
knowledge of all of 
which is a sine qua non 
to an understanding of 
the intellectual and the 


*From the Report of the 
President of Columbia Uni- 
versity for 1930. 


By Nicuotas Murray BuTLER 





Galloway 


INSCRIPTION IN MAIN HALL OF THE ACADEMY OF ARTS AND SCIENCES, 
WASHINGTON 


Hearken to the miseries that beset mankind. They were witless erst and I made them to 
have sense and be endowed with reason. Though they had eyes to see they saw in vain. 
They had ears but heard not. But, like to shapes in dreams, throughout their length of 
days without purpose they wrought all things in confusion. . . . They had no sign 
either of winter or of flowery spring or of fruitful summer, whereon they could depend. 
But in everything they wrought without judgment, until such time as I taught them to 
discern the risings of the stars and their settings. Aye, and numbers, too, chiefest of 
sciences, I invented for them, and the combining of letters, creative mother of the muses’ 
arts, wherewith to hold all things in memory. . . . "Twas I and no one else that con- 
trived the mariner's flaxen-winged car to roam the sea. . . . If ever man fell ill, there 
was no defence. But for lack of medicine they wasted away, until I showed them how to 
mix soothing remedies wherewith they now ward off all their disorders. . . . Hear the 
sum of the whole matter — every art possessed by man comes from Prometheus. 
— Aeschylus: *‘Prometheus Bound”’ 


( 227 ) 


spiritual life of today and to preparation for full partici- 
pation in that life, have passed quite outside the range 
either of knowledge or of interest of the present genera- 


tion of American stu- 
dents and their teach- 
ers. Latin, which bade 
fair to travel the same 
road, has been checked 
somewhat in its de- 
cline, but nevertheless 
its situation is parlous 
in the extreme. 

The effects of all this 
are apparent on every 
hand. They reveal 
themselves in a lack of 
historical knowledge 
and perspective, in a 
lack of acquaintance 
with what is the very 
best and most fruitful 
of human experience, 
and in a lack of under- 
standing of the signifi- 
cance of those literally 
colossal achievements 
of the mind and spirit 
which made ancient 
Greece and Rome im- 
mortal, no matter what 
fate may befall their 
history, their literature 
and their institutions as 
elements of an educa- 
tional program. With 
all these have come also 
increasing carelessness 
of good manners and a 
sorry lowering of lit- 
erary and artistic 
standards. 
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Acme 
STAIRWELL IN THE NEW HEADQUARTERS OF THE UNION OF 
METAL WORKERS IN BERLIN 


This decline and fall, it must be admitted, has been 
hastened and made certain by the attitude and influence 
of a host of those who were themselves teachers of the 
classics and who were engaged in the promotion of clas- 
sical scholarship. They saw fit to supplant understanding 
of the ancient world with a myriad of minutiae of highly 
specialized learning, and to push far into the background 
the vitally important art of interpretation which is the 
essential element of real teaching. 

Following the remarkable series of discoveries which 
began something more than a hundred years ago and 
which absorbed the attention of classical scholars in 
Germany, in France, more or less in England, and in- 
creasingly in the United States, the classical teacher too 
often left off the useful task of exposition and interpreta- 
tion and became a highly specialized research worker in 
some narrowly bounded field of philology, of epigraphy 
or of archaeology. Into academic recesses such as these 
naturally no considerable company of students could 
possibly follow. Classical studies became identified in the 
public mind with this sort of minute and highly technical 
knowledge, and they rapidly lost their commanding and 
inspiring position as the seat and center of the study of 
humane letters. So it came about that in time classical 
studies in the schools and colleges of the United States 
were first asphyxiated, then embalmed, then incinerated, 
and finally placed in well-decorated funeral urns in the 
academic columbarium by those who should have been 
their glad and eager companions, exponents and inter- 
preters. Minute technical studies had been substituted for 
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literary and aesthetic appreciation and interpretation. 
When that happened the end was in sight. If there is ever 
again to be a genuine revival of classical learning — and 
nothing would more help and uplift American education 
and American life — it can only follow upon the influence 
of a group of scholars who are inspired by the ideals at 
which Greek and Roman art and letters aimed, and who 
are endowed with a capacity to interpret these in terms 
to be understood in the light of the world of today. Now 
and again there is a flash of lightning against this darkly 
clouded sky that comes from the direction of Oxford or 
Cambridge or Scotland or France or Italy, but it must be 
confessed that these moments of illumination are few and 
far between. 


So as it may seem, the academic subjects whose 
rise contributed powerfully to pushing the ancient 
classics into the background appear now to be themselves 
in danger of coming under the influence of forces wholly 
similar to those which have destroyed the prestige of the 
ancient classics and any considerable knowledge of them. 
The natural and experimental sciences are of fascinating 
interest to every one who aspires to regard himself as an 
educated man. For some 400 years the subject matter of 
these sciences has been steadily and rapidly expanding 
and as scientific method has increased its power of pene- 
tration and multiplied its capacities the world about us 
has yielded one amazing secret after another until today 
the limits of scientific knowledge are measured only by 
the distance from the incredibly vast to the inconceivably 
small. Earlier and apparently well-established divisions 
of scientific territory are steadily disappearing. No one 
can longer tell where physics ends and chemistry begins, 
and now biophysics has come into existence to burrow 
through the wall which has separated physics from 
biology. Mathematics, the earliest tool and instrument 
of abstract thought, then long regarded as little more 
than a curious method of playing with the symbolic and 
the unreal, has reasserted itself at the hands of Einstein 
as the clue to the structure and fundamental laws of the 
physical universe. The whole round world has become 
the playground of the mind. Hypothesis quickly leaps 
into demonstration and demonstration then with light- 
ning-like rapidity becomes the foundation of new and 
strange superstructures. To be ignorant of all this, or to 
be careless of it, is to put oneself outside the pale of that 
kind and wealth of understanding which are essential to 
liberal education. 

Nevertheless, there are not wanting signs that teachers 
and research workers in the field of natural and experi- 
mental science may yet do for their favorite knowledges 
precisely what the teachers of the ancient classics have 
done for an understanding of the life and literature of 
ancient Greece and Rome. Today if the university student 
wishes to make himself a specialist in any one of the 
vatious fields in which science presents itself to him, the 
largest ability, the widest knowledge and the most 
splendid laboratory equipment are at his service. He may 
quickly be drawn and pushed into the secret places of 
physics, of chemistry, of biology, of geology, of as- 
tronomy or even of mathematics; but how fares it with 
him who, not wishing to become a specialist in any of 
these fields, seeks for accurate and (Continued on page 250) 
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EVOLUTION OF A BABY RATTLE 


Being an Account of Aluminum’s Rise in 100 Years from 


Obscurity To a Metal of All Work 


By Rosert S. WILLIAMS 


and with that touch of nature which makes the 

whole world kin, including royal babies, he required 
a rattle. His desire being a common one, it was fitting 
that its fulfillment take an uncommon form. A gold or a 
silver rattle would have been costly, but not uncommon, 
so the royal attendants searched for another material. 
Happily, there was a new metal that had first been made 
in 1827, that cost $300.00 a pound, and that was very 
rare—a fitting material from 
which to make a royal rattle. This 
metal was aluminum, and its use 
for the Prince’s rattle constituted 
the first known commercial use 
of that metal. 

If the Prince had been born to- 
day he would, no doubt, have 
scorned an aluminum rattle, for 
the metal has, of course, become 
very commonplace and its price 
23¢ a pound. Instead of its being 
devoted exclusively to the manu- 
facture of rattles, the royal at- 
tendants would find it used for 
manufacturing great structural 
beams 90 feet long and more than 
one foot thick. They would find it 
used for airplane parts, railroad 
coaches, and probably a majority 
of their food would be cooked in 


I: 1856 the Prince Imperial of France was one year old, 








kitchen utensils made of it. They would find gleaming 
aluminum spires on buildings, and even buildings sup- 
ported by aluminum frame work. In short, they would 
discover that metallurgists had taken a rare substance 
and developed it into one of the most useful and versatile 
modern metals. 

The first authentic use of aluminum in America is re- 
corded in the manufacture of a surveyor’s transit in 
1876. This instrument was in constant use until 1909 
when it was taken back by the 
original manufacturers and is now 
in their museum. In 1884 a small 
pyramid of aluminum six inches 
at the base, about ten inches high, 
and weighing 100 ounces, was cast 
to form the cap of the Washing- 
ton Monument. It has been sub- 
jected to constant weathering for 
more than 45 years and still re- 
flects the sun from its exposed 
surfaces. 

In 1889 a young student, Charles 
M. Hall, announced his invention 
of the modern electrolytic method 
of producing aluminum and, as a 
result, the price dropped rapidly. 
At that time Hall offered to sell it 
for $2.00 a pound in 1,000-pound 
lots but was unable to interest 
anyone as no one wanted 1,000 











pounds of alumi- 
num. In the ten 
years following the 
Hall invention, the 
production of alu- 
minum parts in- 
creased somewhat 
but the uses were 
not of great indus- 
trial interest. How- 
ever, at the Chi- 
cago World’s Fair 
in 1893, an exhibit 
of aluminum parts 
attracted much at- 
tention. This in- 
cluded metal back 
brushes, collar buttons, salt and pepper sets, combs, pen 
holders, and similar articles which were unusual and at- 
tractive because of the color of the metal and its light 
weight. 

The development of the automobile industry gave a 
great impetus to the development of aluminum alloys 
and there was a constant improvement in the properties 
of these metals in the cast condition. In 1911 an epoch- 
making publication by Wilm in Germany announced the 
production of a new alloy which made possible the air- 
ship of the zeppelin type, all metal airplane and many 
other machines that could not have been made without 
a light, strong metal. This alloy was named duralumin 
or, as it is coming to be called in modern parlance, dural. 
As originally made, it contained approximately 96% 
aluminum, 3.5% copper, and 0.5% of magnesium. While 
slight changes in composition have been made since that 
time, the original dural is still very widely used for 
many purposes. 

The most remarkable property of this new alloy was 
due to the fact that its strength and ductility were both 
increased to a great extent by its method of manufacture 
and heat treatment. Up to the time of Wilm’s discovery, 
aluminum alloys had been used for the most part in the 
cast condition with tensile strengths of 20,000 to 30,000 
pounds per square inch although its ductility values were 
low. In the production of duralumin the metal is first 
cast in the usual way, then heated to about 300° C., after 
which it is soft enough so that it can be rolled into sheets 
or various structural shapes, into the small ribs used in 
airship construction, and into large structural beams now 
being produced by the Aluminum Company of America 
at their Massena, N. Y., plant. After the metal has been 
formed at this temperature, it is heated to about 500° C. 
and suddenly cooled by dropping it in water, oil, or some 
other cooling medium. Immediately following this 
quenching operation, the duralumin has a tensile strength 
of about 33,000 pounds per square inch, but within a few 
minutes after its removal from the quenching tank it is 
found that the tensile strength has increased and it con- 
tinues to increase over a period of hours or sometimes 
days until it finally increases in strength to about 65,000 
pounds per square inch with an elongation of roughly 
17%. In this new alloy, then, we have a metal as strong 
as the steel used in making steam boilers and as light 
as pine. 
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The development of this alloy has made possible the 
building of many things that formerly could not have 
been made. Perhaps the outstanding use is in the manu- 
facture of airplanes and airships although there are many 
other uses which, while less spectacular, are of equal 





APPEARANCE OF CAST ALUMINUM SPANDREL WHEN TAKEN FROM 
THE SAND BEFORE CHASING AND FINISHING 


importance. Street cars, automobile bodies, and automo- 
bile parts have been made of it. Its use is being consid- 
ered now for the building of railway coaches, particu- 
larly by the Pullman Company as the great decrease in 
weight will be of immense value in the operation of the 
very heavy trains. An all-aluminum railroad tank car, 
of riveted construction, has been built for the transporta- 








DEPLATED AND HI-LIGHT ALUMINUM CASTINGS MAKE UP THIS 
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tion of acetic acid. It is being tried in an experimental 
way in the manufacture of connecting rods for large 
locomotives. The decrease in weight will cut down the 
pounding action of a heavy steel connecting rod to such 
an extent that locomotive operation will undoubtedly 
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be increased possibly 15 or 20% with no more wear on 
the rails. 

One of the most recent developments in the use of 
duralumin has come as a result of the development of the 
new material alclad. This is made by coating duralumin 
with aluminum of extremely high purity. The pure metal 
serves to protect the duralumin beneath it from corrosion 





ALUMINUM TUBING AND EXTRUDED SHAPES GIVE A DISTINCTIVE 
AND MODERNISTIC APPEARANCE TO THE NEW YORK SALES OFFICE 
OF THE ALUMINUM COMPANY OF AMERICA 





to a marked degree. 
The alclad sheets 
have been made so 
thin and light that 
they have been used 
to replace the fab- 
ric in the lighter- 
than-air ships of 
the zeppelin type. 
Alclad was used to 
cover the Navy’s 
ship ZMC-2 and 
may be used in place 
of fabric in the 
building of the 
large airships at 
the Goodyear plant. 
The possible uses of alloys of aluminum in the future are 
innumerable and work is being carried out actively in 
many laboratories looking toward the development of 
new and better alloys for various purposes. 

The use of aluminum as an architectural material is 
almost unlimited. Since it can be fabricated in much the 
same way that other metals are, and in many instances 
much more easily, and since it is not affected by ordinary 
atmospheric gases, and is corrosion-resistant, it is rapidly 
becoming one of the architects’ most important and use- 
ful materials. When aluminum oxidizes it turns to a 
pure white powder which serves as a protective covering. 
There is nothing in it that will stain stone work of other 
materials. 

So far, aluminum has been used mainly for spandrels. 
Since its weight is approximately one-third of that of 
other metals it is much easier to handle, and its cost of 
installation is less. Over 900 aluminum spandrels were 
used on the Koppers Building in Pittsburgh and it is esti- 
mated by the owners of this building that the erecting 
cost of these aluminum spandrels was 40% less than the 
cost of cast iron spandrels. Structural shapes of it are 
being used to a limited extent to replace steel beams and 
girders in tall buildings, especially in the towers. 

It has also been demonstrated that it would be very 
excellent material for roofing, for terrazzo strips, window 
sills, elevator doors, and for ornamental metal work. 

Because of its heat transmitting quality, it makes a 
suitable material for radiators. Its imperviousness to 
moisture makes it an excellent material to use for mop 
strips in bathrooms, and in experimental form for water 
pipes. Enamel aluminum has been used exteriorly on the 
new research laboratory building of the Aluminum Com- 
pany of America. It has been found that it can be dyed 
also, making it possible to finish the metal in various 
colors suitable for either exterior or interior use. Dyed 
aluminum is now on the market. 

The multiplicity of uses to which aluminum and its 
alloys are being adopted attests to the ingenuity of the 
metallurgist, and to his growing mastery of metals. 
In past issues The Review has spoken of other great de- 
velopments that have poured out of the metallurgical 
laboratories in rich profusion: carboloy, the austenic 
steels, methods for making rare metals available cheaply. 
The story of aluminum is an earnest of what the future 
holds. 
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THE CHALLENGERS 


INVENTION AND ECONOMICS 


Some Social Implications of Technical Research 


By B. ALDEN THRESHER 


Te dividing line between invention and ‘‘improved 
practice’’ is a notoriously elusive one. For con- 
venience, the term innovation may be used to cover 
both, and so to include all those changes in the practical 
arts and technique of physical production which abridge 
and lighten labor, and give rise to new products. The 
dominating importance of such innovation in the present 
age is a matter of common notoriety, and it is not neces- 
sary here to indulge in platitudes concerning it. More- 
over, because the entire economic and social system under 
which we live is so profoundly affected by this phenome- 
non, it is a matter of some interest to trace a few of the 
ways in which economists and social philosophers have 
regarded it, and endeavored to fit it into their generaliza- 
tions regarding the economic system and, indeed, the 
whole structure of society. 

Writing in 1691, Sir William Petty, that pioneer statis- 
tician and economist of the seventeenth century who 
combined the practical wisdom of the man of affairs with 
no small degree of philosophic insight, put his finger 
upon the very nub of the twentieth century problem of 
research as a factor in the economic world. What are its 
collateral effects on society likely to be? How can its 


economic worth be evaluated? How are the resulting 
benefits likely to be distributed among the innovators 
themselves, their employers, the various classes of the 
consuming public, and posterity? The answers to ques- 
tions such as these depend upon an economic analysis of 
the functions and significance of innovation. 

‘“We must make,”’ said Petty, ‘a Par and Equation be- 
tween Art and Simple Labour; for if, by such Simple 
Labour, I could dig and prepare for Seed a hundred acres 
in a thousand days, suppose then I spend a hundred days 
in studying a more compendious way, and in contriving 
tools for the same purpose; but in all that hundred days 
dig nothing, but in the remaining 900 days I dig 200 acres 
of ground; then I say that the said Art which cost but 100 
days’ Invention is worth one man's labour forever; because the 
new Art and one Man performed as much as two men could 
have done without it.” 

That intangible element which Petty calls Art is the 
pearl of great price which big business is now seeking. 
Simple labour is a drug on the market. When something 
is available which is worth one man’s labor forever, it 
is not surprising that it should be assiduously sought 
after. Here are two instances, taken at random, which 
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show that the search has not gone unrewarded: a recent 
press release states that as a result of the work of the 
Bell Telephone Laboratories ‘‘on eight selected items 
there resulted an estimated saving in first cost for the 
Bell System of $1,000,000,000 from the year of develop- 
ment to the end of 1929.’’ Or, again, according to the 
National Electric Light Association, electric light now 
costs less than 5% of what it did in 1880, due to (1) re- 
duction in rates for current, (2) improvements in the 
efficiency of lamps, (3) reduction in the prices of lamps. 
There is bitter controversy regarding the extent to which 
these improvements have been and should be passed on to 
the consumer, and how far the large industrial user of 
power may justifiably be favored at the expense of the 
small domestic consumer. In the heat of the legal contro- 
versy over rates and valuation, with its necessary em- 
phasis on plant investment, and other tangible capital 
goods, it is easy to lose sight of the intangible elements 
of knowledge and technique which underlie the whole 
question, and which are more fundamental in their long- 
run effects upon society. 

But I am concerned here neither with the public utility 
question as such, nor with illustrative instances of the 
practical results of technical innovation. Instances such 
as have just been cited are commonplace and well known 
to every informed reader. My concern, for the moment, is 
with the underlying theoretical analysis of innovation 
and the ways in which changes in technique are, so to 
speak, geared into the going economic system. In the 
main it appears that the progress of innovation serves 
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as a prime mover which in turn sets up profound eco- 
nomic and social change through various kinds of eco- 
nomic nexus. There is also a reverse action by which the 
needs of society in turn react upon the course of research 
and invention, influencing their scope and direction. It is 
this latter phenomenon which has given rise to the some- 
what questionable proverb that ‘‘necessity is the mother 
of invention,’’ to which the pertinent proviso has been 
added that necessity is sometimes unconscionably delayed 
in bringing forth her children. 

The average educated man who has given no special 
thought to the economics of invention is likely to harbor 
what the psychologists call stereotype ideas regarding it. 
The first of these is the Industrial-Revolution stereotype. 
This set of ideas is commonly the result of a college course 
in the elements of economics, in the incipient stages of 
which something was said about the Industrial Revolu- 
tion. This event is regarded as one of those old, unhappy, 
far-off things from which attention would, happily, 
be soon diverted to consider more timely matters. A 
prominent place in this stereotype is occupied by the 
great inventions in textiles, steam power, metallurgy and 
machine tools by Watt, Arkwright, Whitney, Stephen- 
son and the rest. This sudden outburst or saltation of the 
inventive faculty is conceived to have given rise to the 
factory system with its attendant increase of physical 
output, and with all the crying evils which, under the 
laissez-faire scheme of things, it brought in its train. 

Then there is the Sunday-Supplement or romance-of- 
engineering stereotype. Fed by the lurid word-painting 
of some writers on popular science, the un- 
wary reader is led to believe that the con- 
fraternity of scientists and engineers can 
work miracles continuously and indefinitely 
upon demand; that the world is likely to be 
revolutionized over night in consequence; 
and that this body of wonder workers are 
not as other men, but dwell in a world apart, 
among mysteries not accessible to the vulgar. 
In this picturesque viewpoint the spectacu- 
lar and the striking are ever to the fore, 
making it difficult to form any balanced 
idea of the real nature of the réle of science 
in technical innovation. 

There is obviously some truth in both these 
stereotypes of the popular mind. The In- 
dustrial Revolution unquestionably started 
something. In the first place, it is not to be 
regarded as a dead-and-gone event, of no 
more significance in current affairs than, say, 
the history of bi-metallism. On the one 
hand, as recent researches of the economic 
historians have shown, its roots lie cen- 
turies back, in a long series of gradual tech- 
nical discoveries and improvements which, 
for reasons even now not wholly clear, 
blossomed out and came suddenly to fruit 
in the particular conjuncture of circum- 
stances which existed in England 150 years 
ago. The heroic theory of invention has long 
been discredited. The instinct of contrivance 
is known to be widely distributed among all 
kinds of men and the process of innovation 
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to be an almost continuous one, car- 
ried on now by taking the next and 
most obvious step and again by inter- 
vals of synthesis in which isolated 
improvements and technical elements 
are combined to form a significant 
new development. On the other hand, 
the Industrial Revolution is seen to be 
not merely a past event, but only an 
early manifestation of a series of forces 
which are even now still growing in 
intensity. It is a movement in the 
midst of which we find ourselves, and 
we are still at many points baffled in 
our attempt todeal collectively with it. 

So it is with the other stereotype. 
There is unquestionably much in the 
latterday progress of applied science 
to touch the imagination, but to al- 
low this emotional stimulus to work 
itself out solely along romantic lines is 
to miss its real significance. The work 
of scientific and industrial innovators 
is too commanding in its effects to be 
merely set up as a nine-days’ wonder, 
to be gaped at in uncritical astonish- 
ment. Its repercussions upon the struc- 
ture of society are too vital for human 
welfare to justify this easy course. 
It becomes, therefore, a major task 
of the social scientist to find out 
what is really happening and what the 
results are likely to be. The abstract 
laboratory problem of today becomes 
a social and economic problem to- 
morrow, with much attendant tumult 
and shouting. The economist has a pe- 
culiar interest in the problem, because 
it is through the working out of 
economic influences, in the first in- 
stance, that technical innovation carries out its effect on 
society. The economist has far to go before he can deal 
with his aspect of the problem with anything like the 
assurance that the physical scientist exhibits. 

Current affairs are affected at every turn by the in- 
fluence of innovation. In technological unemployment its 
weight falls on the working man. In the various phases 
of plant obsolescence, capital feels its blows, which are 
often sudden and not easily foreseen. A collateral subject 
which has been arousing the interest of technical men is 
the question of what share the innovator shall have in the 
profits accruing, as against the corporation which em- 
ploys him. There is the vexed question of discrimination 
among different classes of consumers, as in the electric 
power industry. There are the more obvious changes in 
consumption and habits of living which innovations 
bring about; and as a manifestation of the growing pres- 
sure of innovation in the business world, there is the 
growth of institutions such as Technology, so closely 
articulated with the innovative work of industry. 

Now the striking feature of the art which Sir William 
Petty supposed to result in a “‘more compendious way"’ of 
doing a given job is the marked disproportion, or perhaps 
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we may say the lack of any definite relation whatever 
between the human effort that goes into the contriving 
and the importance and value of the results. A clever 
dodge, hit upon in a moment of reflection, may have vast 
consequences in lightening labor or in adding to its 
physical product; or, again, years of effort may be ex- 
pended, only to come to naught. It is a chanceful busi- 
ness at best, even under present-day conditions of or- 
ganized research, where every effort is made consciously 
to guide the path of development. 

Here arises the first obstacle in trying to deal with the 
fact of innovation under traditional economic categories. 
The work of the innovator is obviously labor, since it is 
the product of human effort. Yet it is equally obvious that 
by no stretch of the imagination can such work be evalu- 
ated on any basis of labor-hours, or quantity of labor, as 
Ricardo and later the socialists would have expressed it. 
Sometimes the desired results come about as planned; 
sometimes they do not. Often wholly unexpected conse- 
quences occur, either directly as the result of research 
or collaterally, in industries apparently remote from 
the field under investigation. Nineteenth century econo- 
mists, seeing that labor was of (Continued on page 250) 




















THE FASTEST TRAINS 


American Train Speeds Compared with European 


By Harotp E. Lospe.yu 


by airplane, over the rails, in a racing auto or 
motor boat, by rocket car or parachute, or other 
means seldom fails to excite curiosity, admiration, awe, 
or debate. Sometimes it excites all if the new triumph 
seems to presage a mode which an ordinary mortal may 
expect to find himself using ten or a dozen years hence. 

But of greater immediate concern to most of us is the 
commonplace increase of ordinary, everyday speeds at 
which existing common carriers are moving passengers. 
That, on a certain one day in June, 1927, a special train 
carried Lindbergh films from Washington to New York 
at 72 miles per hour, is not of such moment as the fact 
that anybody can be transported either way between 
these two cities any day in the year on the Congressional 
Limited at a 50 mile-per-hour average including stops. 
Again, by a combination of two special trains in March, 
1924, the wife of a railroad president made a record by 
traveling from Los Angeles to New York in 69 hours and 
7 minutes. This record still stands but today by regular 
daily services (Santa Fe’s Chief and New York Central's 
Fast Mail) it only takes 8 hours 3 minutes longer despite 
21 intermediate passenger stops and over an hour's delay 
for connections at Chicago. 

Crack railroad trains were preéminently the swiftest 
regular means of travel over land until the advent of 
scheduled airplane services. For years, a ‘‘mile-a-minute”’ 
connoted the acme of speed for ordinary travelers. Now, 
of course, in a plane one or more times a ‘‘mile-a-minute”’ 
is Customary. 

But congenital prejudices, a desire for comfort in travel, 
an apprehension of unauspicious weather conditions and 
attendant uncertainty as to the maintenance of schedules, 
contribute to the problems of airline operators. For these 
and other reasons, despite the prevalence of air travel in 
Europe, despite its remarkable growth here in the past 
few years aided by mail contracts, cut rates and fostering 
by some of the railroad companies, rapid transit between 
large cities still implies a train to the average American. 

That airplanes land on the outskirts of a metropolis 
while railgoad terminals are almost always located well 
in town, is a point that weighs heavily. This is but an- 
other way of stating that sustained speed between cities, 
figured without deduction of time for intermediate stop- 
pages, is what counts. Hence the shortening of everyday 
times by rail in the United States and Canada in the last 
decade is noteworthy, particularly since they increased 
during the preceding decade except for longer runs of 
over 2,000 miles. The times for these latter have picked up 
steadily since 1910. 

To illustrate the trend in some detail The Review has 
compiled the table shown on the succeeding two pages. 
It gives the times, distances and average maintained 
speeds of trains on 30 representative fast American and 
Canadian runs, aggregating a total mileage of over 
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30,000. It will be observed that the runs included range 
from the 226-mile New York-Washington service to the 
2,886-mile trek from Montreal to Vancouver. They di- 
vide into groups according to their mileage: a third vary 
between 200 and 475, about a third between 475 and 
1,000, 5 are between 1,000 and 1,200, and 7 are over 2,000. 

A summation of the hours and mileages of the speed- 
iest trains on each of the 30 individual runs in 1930 indi- 
cates a combined average of 40.9 miles per hour. For 1920 
the corresponding figure was 34.0, for 1910 it was 34.6. 
Similar computations for the subdivisions mentioned 
above show strikingly the decline in average maintained 
speeds between 1910 and 1920 (except for the longest 
distances) and the subsequent rise between 1920 and 1930: 


No. of 
Group runs 1930 1920 1910 
200-475 miles..........5....5 BW @72 SB.9 42:3 
MTGE 6. 6. s5cnaiss ipakevade 9 41.8 35.5 36.5 
Ug err ee mre 5 45.2 39.8 43.6 
COROT PI soa RAS esses 6 37.8 3.5 29.9 


A study of the table on pages 236 and 237 will suggest 
the question of how the increases have been effected. The 
answer does not lie entirely in the reduction of the num- 
ber of intermediate passenger stops for they remain ma- 
terially unchanged for 1930 as compared with 1920 on 
well over half of the runs. Better roadbeds and motive 
power, heavier rails, curve and grade elimination, and 
fewer operating stops to take on water and fuel are con- 
tributing factors. In some cases a special feature such as 
Hell Gate Bridge which, with tunnels under Manhattan, 
displaced a train ferry, has had a marked influence. On the 
western roads a tunnel under a mountain range has often 
worked wonders. The Cascade of the Great Northern, for 
example, besides shortening the line 9 miles, lowered the 
summit over 500 feet, eliminated curvature equivalent to 
10 complete circles and did away with 18 miles of 
maximum grade. 

Inevitably a discussion of train speeds on this side of 
the Atlantic prompts a comparison with European serv- 
ices. A Great Western train covers the 77.3 miles between 
London and Swindon in 70 minutes. It is acknowledged 
to be the fastest British train for a comparatively short 
run and another which approaches its speed is one on the 
London and North Eastern between Darlington and 
York. Its run is 44.1 miles and the time 43 minutes. 
Neither of these trains makes an intermediate stop. 
With these two trains the times of the expresses between 
Camden and Atlantic City compare not unfavorably. The 
Reading connects these points with a line 55.5 miles long 
and the Pennsylvania with one of 59.7. The times of their 
fastest trains are 55 and 58 minutes, respectively. 

On a number of longer European runs excellent swift 
service is maintained without intermediate stoppage be- 
tween terminals. Some of the (Continued on page 260) 






























































9I $*S€-%hs - L'¢7Z ‘PA peuorswusuy 1° 9€-1b8 — €°€TZ ‘PAT [PuotswuseUT S*O-SP8 -ST'SI = “PUT Morse UuseqUT z [PUOTIEN ULIpeUe OsvdIYyD-[vaIUOW OT 
S*S€-078 — €°I7 ‘pry 8engqD L°LE-6LL-— LOT 3 ‘pry 999919" KN 6° Ib-98L -SL'8I ‘pry 1939405 ‘O'R 
SI S°Sb-LE8 -S7'SI ‘22d§ vruvazksuusg €*7b-LES -SL'6I ‘pry (onprosg 9° bb-9C8 -SL'8T ‘PIT 6442q77 viuvalAsuuag os votyD-uoIsuTyseA ST 
€*O€-489 — 9°77 Qssquinn 2*S€-889 -S7'6T ‘29d S0x9T 9° 8E-889 - B'LT ‘904§ SUXIT OISIIULIJ ULS-SINOT “3S 
8° 0O€-80L ~ O° ¢Z ¢ JoquInN €°9¢-LOLl _ IT 61 “90d § auiqsuns 2°6€-IIL - 6°LT ‘29d § aurqsuns IGIIe TINOSSTP] 
tI I°€Ee-LOl — 7 ‘PIT Gey = 8°6E-LOL -ST'6I ‘204d § SOx9T 3° Zb-LOL — 6'LI “20d § SOXIT Sexo]-Ury-" OW SEI[eQ-sINOT 31S FT 
€I 1'°L7-Spl -— $'Lz ‘PIT viseqs, «-L°77-Sel — 8'TE uviuode) O'%€-ITZL — TIT apvrsoy sytoeg UJaYyINOG  ODsIIUVIJ URG-purIIUOg ¢T 
ZL L°€€-6b9 -STZ'6I ‘pry suvey = 9 1€-649 — S07 ‘pry suve 
-4Q MN C'X'N AQ MN 2 'X'N €°6€-8C9 -ST'OT ‘Pry 10us9s8ay usJayINOS RIUL[IY-UOISUTYSE A ZI 
8° be-L8b — O'bI €€ JaqUINN' §*ZE-S8P — O'ST puriqinos 1° 8€-88b — 8°TI purrqinos § af[IAYStN % AT[IAsINoT 
Il 6°7€-6b — O'ST ‘20d § vptsopy 9° 8%-6h -ST'L mjvg jvhoOy €°8E-16h — 8'TI mpeg voy usJaYyINOg vue_y-euuIUID TT 
OL z°s€-Slp - SET ‘PIT usy ssogs §=€° €€-SLe -ST' PT YT 1° Ob-ILb -SL'IT 1q3oq dy1d¥g WJayINOg sajaduy 
SOT-OOsIDURIA ULS OT 
6 %' IS-89b - 1'6 ‘20d viuvajisuusg §*Sb-89b — €°O1 ‘pry onprog €°8b-89b - L’6 ‘PIT 6440927 erueaAsuuag ysangs31ig-oFe1Yy) 6 
8 2L°S€-brh - LTT ‘dxq jv1uojoy 1° 8€-8Sb -SL'IT ‘dxyq 1?2u0]0) +Z'S8b-BSb — $6 40j0U9S viuva[Asuuag 
“H ® ‘H‘N ‘AN uoiZuTyseA\-UOIsOg g 
L Z'OS-6Eb -SL'8 ‘20d$ viuvajksuursg 6° Sb-Ibb - 9°6 ‘Pry npeoug 8°9b-Ohb - 66 smnoT ‘sg fo usds vruvalAsuuag Sinqsiig-yIoX MeN L | 
ao 
N 
9 9°0S-€rb -SL'8 ‘xq vis ouduqy 8" 8b-6Lb — 0'6 ‘xq vis usduqy €*1S-9fh - $8 “dxq o1vis aasduey [¥sIU9> YIOX MIN ojegng-yJoX MeN G9 ~ 
0° S€-OIb - LIT ‘20d§ S47 
-odvauutw-neg “1§ 1° €€-Olb — PTT uvidudiQ 8° Ib-Olb — 8°6 uviduchqQ rd¥® dS 'W'D 
Z°8€-ZIb — 8°OI ‘xy sijodv 
-suulyy pur jnrg ‘i$ 1° ZE-IIb - BT UYILAMUY GION %* OF-96E — 8°6 440494 A "MN 8 “TUD 
¢ O'S€-Ith - €°TI ‘PIT [v1u9IW) ~&EE-Ikh -— 6 TI ‘PIT 1570) G4ON OO bb-ICh — 8°6 ‘PAT 15002 q440N Ov 'a'D [neg ‘3s-O8vIIyD ¢ 
b S*ob-rte - SL ‘PAT [euotwusiuy $°€b-rCo - LL ‘PLT [ouotswwusuy ~9°Ss-pet - 0'9 e PY] 4442 -404uy z [PUOTIEN UEIpEUL [vasUOW-OIUOIOL, 
S*S€-87 - 0'8 ‘PIT Mop L°9€-b8T -SL'L ‘PIT Moupy L*eb-87 - $9 ‘PAT Mop uoaTy 8 “TYD 
8° S€-98T - 0'8 ‘pry #uurg = L°9€-987 - B°L ‘pry suurg: «O° bb-987 - $9 ‘PLT Mg suurg ysequay 
€*9€-06Z - 0'8 ‘pry simoyT is, ZLE-06T -— BL ‘PIT SINOT “IS-"19) 9° bb-06T - $9 911°S PT sIOUTT|] “A 8 “HYD 
€ L°9€-€67-0'8 1v190d§ 1q340q 8° 9€-¥6T — 0'8 1v120d§ 1q3160q €*Sb-P6T — S'9 1 pavanjnog urtiqapw [es3uaD stout] soy ‘1g-O8¥dIy € 
Z 9°9b-€E7 -— O'S ‘PIT siuvquew * eh-67T — 7S ‘PIT SiuvquIp 2° 8b-67T -SL'P 49421) s0yuv X ‘H® H'N‘A‘N YIOK MaN-uosog 7 
I Z'°Sb-977 - O'S ‘pry peuorssassuoy %*bh-97T -— T'S ‘PIT jouossses3uory Z'0S-9UZ -S'r ‘pry peuossses3uor viuvaAsuuag = uoIuUIYseM-yIOK MAN T 
uny fo , O16I 0761 OC6I proswy uny fo sjousueso uny fo 
40GUN NT 


49qUEM NT 
(anoy sad sayrut Z7°Og JO advsaA¥ Uv Iv SI SazIUI 977 JO 2.uLISIp v JAAO SINOY C*p UT UOIZUTYSEAY 


01 YIOK MIN Woy ajnpayrs auasasd s pageus] jouosssesZuoy s erueatAsuueg :ajdwexq *Ajaarasedsas ‘paods a8vsoar pur ‘as vaprus ‘smoy a3vd1purt sures) Jo sauteU JaIze samndt.J) 


VAOVNV“) ANV SALVLG GHLIN() FHL NI SYALNA) NVLITOMCOULAWF NAAMLAG SNOY AVOUTIVY LSV AAILVLINaASadday dO ATAVT 






“AJUO UIE JoWUINs — “pyT 
*SUTBI2 JOYIO YITM SUOTID9UUOD JUSTUSAUOD pue adU"II 
dIvIpauJaiur Iv Sparse arsed 03 AT]ensn div sedUaIAYIP Yong “punogasea ‘ssy $/°6¢ pure “ssYy gC SI a[Npayrs punogisea 5 uesdud7Q ‘punogisam *sIY ST'6S pue “sIy $Z'LC st saurOd auies usaM3 


PUYY-SUPLT g 
WIT JO seuTUrIa 
a]Npeyds punogisea 


5 sapjing eatdug Spunogasem “s3y $7709 pue OS"dTYD 02 9]23¥Ig pUNOisea “sIY C'g¢ JO B[NPayos ¥ sey MOU “py 45707 GUN :sa|duEXY *21qQ"I], 2Y2 UT Parsi] st asaasey aya ‘Jap suOTaDaIIp a21soddo ur sajnpayos J] , 
‘INTAIJaS OF LITYD-3]33¥9g YSNOIYI OU pouTEIUTeU [Neg “Ig PUL soyNEM]TW ‘OS"ITYD 243 OI6T UI g 

"9NTAIAS SULITIO, MON-VUUTOUID YSNOIYyI OU pPaUTEIUIEUT UIDYINOS 943 OTST U ¢ 

‘OT6T PUE OZ6T Ur [Neg ‘3g pu sdyNEMITYY ‘OFKdTYD 9Y2 Se DyINeg puL [Neg ‘Ig ‘sayNEMITP ‘OS¥ITYD Juasaid ay] , 
‘punoqgisam 31 suTejUTeUL “pyT JeucrwwusquT SAJUO puNOgis¥a a[Npayps “JY 9 SUTeIUTeUT “py M477)-404UT ¢ 

‘waiskg AVM[IEY YuNIy, puvss jo aed sem [euoTeN uLtpeues auasosd yo ased sty3 OT6T PUr OZ6L UI z 


4edd17 pur oje5 VT ‘om Sey OSTe UNI DUIS UO sTOUTTI] UsaIsey 2 OFIY /sq777K9q pur pavaojnog 
urSigatw ‘sInOTT “3g pure OF¥ITY>D UdseMIAq sUTeII “IY ¢°9 OMI SEY MOU [eIIUID stoUTTT] : sajdurexgy ‘sseadde uo ang jo aueu aya ‘a]qe]_ 2Y2 UT parst] a[Npayos UTeIUTIEM PeOI[IEI SUITES JO SUTEII DIOUI JO OMI UdYA\ 1 


*1y/TU Orbe 


sajrw $29°0¢—sanoy T°98s 


“14/1 OPE 


saTyu 2O9‘O¢—ssNoY ST°868 


“14 /T 6 Ob 


chibi hehe ll peumwinw paads a8psaay 


satu EOP‘OE—SaNoy GepPL setts thls UNL YODA UO SUID. JsaISD{ fo saBDa}1MW PUD saUti} 1010], 





8°S7-L687- S71 


I ‘dxq nfrwg 


6° SZ-9887-S7 IIT 


Z* 6Z—-9887-SL 86 


qvtsoduey \ 


persed] §* €€-9B8T-ST'98 spr] Ppoury-sursy | 


dyII¥g ULIpeUe 


JOANOIUE A -[VITIUOPY 





€* 1€-9S77- 0° 
S* 1€-@hET-ST" 


Ol ba a 
“dxq frag usaqssony 


b* O€-0617— 
9° 0€-9077-— 
6° T€-SEe7- 


O°CL 
OTL 
cae 4 


uviduqQ L* L€-88I7—- 0'8S 
‘PAT 171U9t4) -&* BE-NBIT-ST LS 
‘PIT 45007 GION’ 6° 6E-SEET- $8 


uviduko 
spying satduy 
FAL PD) GON 


90d 8d 3S WD 
UJOYION 3¥IIH 
dyIIeg UIOYIION 


1, OS ITY’)-2]22 89g 





6° T€-1677- 0° 
6° T€-"677— O'7L 
>°Ze-GItc— O'7L 


‘PLT 4SU-U05 940) 
‘PAT 12149140) 
‘dxq owfiwg ussqison 


S° 1€-9977- 
] te-erer— 
t cect 


O'7L 
Og 
O'CL 


‘PIT “4SUy-uoduQ ~$* 6E-TLTT- S'LS 
‘PIT 1?1UIt4Q 7° 6€-SHTT-ST LS 
‘PHT 45002 q4soN €* OF-9IET- S°LS 





€°vE-8L7T -S'99 





9° T€-SL77- O'7L 
I SE-O1ET— 0° SL 


OW 450] 
uodv[ cp vusq) 


b° T€-¥9T7— O'CL 





"20d v1usofiqv") 
‘PIT 59j98up SOT 
‘Pay vrusofzqe) 


0° T€-9L77- 
6° T€-10¢7— 
2 te-lece— 


Cok 
a 


w ek 


asoy puv71sog 
spying sssduy 
“PIT 18007 G140N 


oytdeg uoTUE) 
UJOYIION 391 
dyIdIeg UIOyIION 


OS ed1Y’)-purp3J0g 





‘PIT P4P7499Q «6 O-T97Z— 0°96 


‘PY purzsag L* L€-6677- 0°19 
‘pay viusofeq7) 8° 6E-8TTT- 0°96 


‘PET PS UOT =~%° LE-I8TC— 0°19 


“PIT purysag 


ay!oed “OS 
a ‘Ti ea RSS 





“PIT 9404S Uapjoy 
‘pry sapesup sot 
{2199 


‘dS “d 1'UD 
aytoed UOTUL) 
aj eur 


OdsIdURI ULS-OF¥ITY) LZ 


sajesuy so'y-o8 voy) 





0° 
S° TE-L90c— 0° CL 
9° 


6° 97-€007— 9° SL 


6 Jaquinyy 


S*7%€-€007— $°79 


‘PIT sosuns §=9°S€-8007— £96 


‘PrYT 49SUNG 


dyIIVg UJYyINOS 


sopesuy 
SO']-SUITIO MAN 





€°Lb-SeZI- 1°97 


PFI PAOD AN 


8° Ib-9I7ZI- 1°67 


‘pry usoisamqinos $1" Le-SIZI- 8°SZ 


‘prt Uusa{saNngInos 


‘2 + 'N ew g 


sIno’y *3$-u0Isog 





7° bb-090T-— 
0° 6¢-SLTI- 


“PT 
“PT 


SIMO] “4S “49-47 
‘pPYT usajsonginoy 


S*Zb-<SOI-— 8° FZ 
S*€b-8SII- 9°97 


uvsimoy “i$ L°S-TSOI- 0°€7 
‘PIT usssamqinos §=Z*OS-9STI- 0' <7 





sino] “1§ fo sturdy 
‘PIT UsdISINGINOY 


eruva[Asuuag 
[equa YIOX MAN 


sIno'y *39-YIOX MAN 





Zz VENI 1 tt 


‘PIT ajourmas 


b* Z€-TLII— 6 HE 





T° Ob-810I- 8° b7 


‘29d§ 
vpisojy pur “XN 


8° ZE€-IZOI- 0°27 


‘PIT 9ourmas §=L°S8e-L7II- 1°67 


‘20d § vpt40j.t %*S-IZOI- S77 


uviptsoy J 


‘29d § vuvavyy 


[equa stout] 


a[[IAuosysef-o8 vdIYD 





aur] As¥OD IIUEPLY 


a][FAuOsyIe[-yIOX MAN 





6° OS-€POI- $07 


“PIT #ansury 4107 


S*9b-8L0I-ST 77 


‘Pa] “anque) 4107 8° Sb-610I-ST ‘TZ 


“pay Gansury 4207 


‘DOAN V 84 


08 vdTY)-U0ISOg 





Z*O0S-606 - O'8T 
9° bS-€86 - O'8T 


‘29. § viuvatsuusg 
‘PIT Cansusy 4107 


b*S-606 — 0°07 
6° 8b-6L6 — 0°07 


‘pry onproug %*Sb-806 - 0'07 
‘pa “angus 4107 0° 8¥-196 — 0°07 


‘pry (ompvosg 
“PAT Kamury 9407 


viuvayAsuuag 
[esIua) YIOX MN 


O8vdTY-YIOK MIN 





S°*9€-176 -ST'S7 





8° be-€76 — S 


‘29d § SUDIT4) MAN 


[ Joquiny 


S*Cv-176 -SL 7 





C°OE-128 -— S27 


L°ce-t6 TST 


‘Pty vuvued 8° ¢€b-176 — O17 





"PIT SUPOTIQ MN L°*SE-OB — b C7 


‘PHT 5402140 MN 8° SE-17%6 -SL EZ 


‘pry vuMvurg 


‘PIT 
1U9IS94) puv uI9INC) 


UDILAIM “urd 


[e3qua7y Stour] 


¢ UJOYINOS 
a{JIAYSEN 39 aTT[TAsINo7] 


SU¥ITIO M3N-O8 vITYD 





SUvIJIQ, MIN-NeuUIDUID 


er Ser RP pT RO 





Ba 











¥ THE TREND OF AFFAIRS 


xX 





Prodigality in the Natural Gas Industry 
T= the conservation and use of natural gas affords 


a means of conserving our oil supply is a fact not 

generally known to the layman. Neither does he 
realize that, despite the growing use of natural gas, con- 
servation has made little headway and that millions of 
cubic feet of gas are being wasted every day in bringing oil 
to the surface — one of the most appalling in the long 
list of stupidities prevalent in the exploitation of our 
natural resources. 

In 1929 the consumption of natural gas in the United 
States was 1,918 billion cubic feet, or about five billion 
cubic feet per day. It is estimated that the total production 
amounted to seven billion cubic feet per day. What hap- 
pened to the difference? It was blown into the air, com- 
pletely wasted. Since the average price of gas at the wells 
in the United States was 8.2 ¢ per M (1,000 cubic feet), 
the value of this wasted gas at the well amounted to 
approximately 60 million dollars for the year. At the 
point of consumption it would have been worth 160 
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million dollars. That was in 1929. Conditions were 
probably worse in 1930. 

It must be understood that most of our wasted natural 
gas comes out of oil wells (oil is produced in 18 states 
and natural gas in 23); that it is a by-product of oil 
production. Since there is an over-production of oil, it 
becomes immediately evident that the control of gas 
wastage would also mean a reduction of oil production. 
It is estimated that the two billion cubic feet of gas blown 
wild in 1929 represented the production of 400,000 barrels 
of oil, none of which the world actually needed. The oil 
wells in the United States, from which gas is conserved 
and used, supply enough oil for present demands and 
oil brought up with the wasted gas simply represents a 
glut on the market. 

Several producing states have passed laws making it 
illegal to allow gas to blow wild and the United States 
Supreme Court has upheld this method of oil conserva- 
tion. Despite these examples, the following table shows 
the estimated wastage in million cubic feet per day in 
several states during 1929: 


= 0S SOCCER Se 600 
NN ce 5 a gids tk RRR AGS ae 400 
Texas Panhandle Siete 500 
West Texas and New Mexico.........250 


Not only does gas blown in the air represent a 
waste of gas, but it likewise represents an actual 
waste in oil since it carries with it a certain 
amount of oil. The wasted gas probably contains 
about one gallon of gasoline per 1,000 cubic feet. 
It is also true that it is the gas which expels the 
oil from the sand and that the more efficiently the 
gas is used, the greater the extraction of oil from 
the sand. Natural gas is the. most convenient 
known fuel for domestic purposes. It contains 
practically twice as much heat per unit as artificial 
gas and it has a minimum of dirt, smoke, and odor. 
In short, it is one of our most precious resources 
and one that we can ill afford to blow skyward at 
the rate of two billion cubic feet a day. Is it not 
possible that some adequate method of public 
control can be devised which will prevent this 
wild wastage and at the same time keep oil in the 
ground that we do not need? 


What Price Beryllium? 


LUMINUM was once a metal so rare and costly 
that only a prince could have an object made 

of it. Does its history, as related by Dr. Williams 
on page 229, reveal the future of a similar metal, 
beryllium, almost as expensive and as difficult to 
separate from its compounds as aluminum once was? 
Beryllium is widely distributed in nature, and 
its principal mineral is found in many places. It 
has been mined chiefly as a mineralogical specimen, 
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for this mineral, beryl, sometimes occurs in very beautiful 
and gigantic hexagonal crystals; one form, indeed, is one 
of the rarest and most valuable gems, emerald. Bery] is 
found in association with mica and feldspar, and in some 
localities where these two minerals are mined, the beryl 
has been rejected as mere gangue; it is said that there are 
quite large accumulations of the mineral on the dumps. 

Within the past year, however, several things have 
occurred which seem to point to almost immediate de- 

velopment of a cheap process for the recovery of this 
metal, and consequently a quick extension of its use. A 
manufacturer in New York City has announced that he 
has a new process which will make it possible to produce 
beryllium so that it can be sold for three or four dollars 
per pound, and that within a year after the establishment 
of his factory, which will be erected immediately, it can 
be sold for perhaps two dollars. At about the same time 
there comes a promising preliminary announcement from 
two chemists in the laboratories of Western University of 
a process for electrolysing beryllium compounds. 

At the same time, several investigators are busy trying 
to learn all there is to know about the properties of this 
metal and its alloys, preliminary to developing a prac- 
tical use for these new substances. In the United States, 
greater attention is being directed to alloys with alumi- 
num, magnesium, and silicon, which are all of small 
specific gravity. In Germany, the alloys with the heavier 
metals are receiving the greatest attention. 

Beryllium is lighter than aluminum, which it resembles 
in appearance. Unfortunately, unlike aluminum, it is 
brittle, and therefore not easily worked. It is true that 
one investigator in England claims to have produced an 
extremely pure beryllium that is malleable and ductile; 
but this is contrary to the experience of others. Unless a 
workable pure metal is ultimately found, the chief use, 
of course, will be in the form of alloys. 

Recent experiments made through a series of years in 
the laboratories of the Siemens-Konzern in Germany 
seem to indicate that alloys with the heavier metals will 
have very useful properties, even when the proportion of 
beryllium in the alloy is small. For example, alloys of 
beryllium and copper show properties which indicate 
their adaptability to uses where bronzes and brasses have 
had their greatest application, such as in bearings and 
springs. Beryllium copper alloys are of greater strength 
than phospher bronzes. One test in hard usage was on 
electric locomotives for the contact-brushes on the 
motors and for the collectors sliding on the third rails. 
These alloys are also resistant to corrosion by most 
agents, ant therefore can be used for pumps and liquid 
measuring apparatus in chemical factories. Parts can be 
made by extrusion methods. 

In the United States, as has been said above, greater 
attention has been paid to alloys with aluminum, magne- 
sium, and silicon, principally for use in airplanes. One 
recent writer has figured that if airplanes could be made 
of these very light alloys, an airplane now carrying a 
paying load of 4,500 pounds could be made to carry a load 
of 7,500 pounds. But little has been made public of the 
results obtained by investigators of these alloys. 

Beryllium, although very light, is very hard, and will 
scratch ordinary glass. It has about the same strength as 
steel, and about the same elasticity; its melting point, 
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1,280° C., is about the same as cast iron, and it has about 
the same coefficient of thermal expansion. Beryllium is 
very avid for oxygen; it soon tarnishes in the air, and will 
perhaps find use as a deoxidant. For“this reason, beryl- 
lium alloys are free of occluded gases (blowholes) and 
oxides. In making alloys, therefore, they must be made 
in an oxygen-free atmosphere. Beryllium, too, forms 
carbides and nitrides with the greatest ease. 

There seems to be a distinct future for this metal. The 
raw material, beryl, is abundant, and if there was a 
large demand, it could be furnished cheaply. If a cheap 
process for the isolation of the metal is developed, we may 
expect it to become one of the commoner useful metals. 
Readers may obtain from The Review a bibliography on 
this promising metal. 


Organic Chemistry in X-Ray Diagnosis 


P# YSICIANS are nowadays no longer under the neces- 
sity of making wise guesses relative to disarrange- 
ments inside of their patients. If their thumping, 
prodding, and poking give them grounds for suspicion; 
they withhold their judgment until they have looked to 
see. X-rays are a certain means of revealing fractures. 
They generally show abscesses and other growths. With 
the help of suitable adjuncts they show the position of 
the internal organs and the morbid conditions which may 
exist in them. They make hidden things obvious and have 
made diagnosis a matter of rigorous inference. 

Dense matter, such as a bone or a stone of calcium 
urate, casts an x-ray shadow which may be recorded on a 
photographic plate. But the soft parts of the body give 
little or no shadow and appear as a formless blur. Adjacent 
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organs are thus indistinguishable from one another. If the 
physician wishes to make an x-ray photograph of the 
stomach or intestines, he gives the patient a drink of 
barium sulphate milk. The barium sulphate, which casts 
a strong shadow, outlines on the plate the form and 
position of the organs which contain it and yields what 
amounts to a shadow of the organs themselves. Similar 
methods are used for photographing other internal or- 
gans, but the methods are applicable only if the organs 
are in some way accessible from the outside of the body. 

Stones in the kidney sometimes consist of calcium 
urate which casts a good shadow, but more often of uric 
acid and most frequently of cystine, which give no 
shadow at all. The physician, therefore, surrounds the 
stones with a medium which gives an x-ray shadow. He 
introduces a strong solution of sodium iodide into the 
kidney. On the photographic plate the stones appear as 
transparent objects surrounded by an opaque medium. 
The process of introducing the pyelographic solution by 
means of an instrument through the urethra and ureter is 
not pleasant for the patient, but until recently it has been 
the best that could be done. Morbid conditions in the 
organs not infrequently have made the use of the instru- 
ment impossible, and this has been in cases where the 
necessity for an accurate diagnosis has been most urgent. 

Gall stones of cholesterol yield no x-ray shadow and 
have presented a difficult problem because the gall 
bladder is inaccessible from the outside of the body. 
Compounds of iodine, however, are known to be opaque 
to x-rays. Organic chemistry has supplied a compound, 
tetra-iodo-phenolphthalein, which, when injected in- 
travenously, collects in the gall bladder and makes it 
possible to secure a clear-cut picture of any stones which 
may be present. This aid to diagnosis has been in use for 
several years. 

The most recent achievement in this field, scarcely a 
year old, is the use of an organic compound of iodine for 
x-raying the kidney and bladder. The sodium salt of 
iodo-oxy-pyridine-acetic acid, if injected intravenously, 
goes to the kidney and bladder and makes it possible to 
secure photographs without the use of an instrument in 
the organs themselves. If the intravenous injection is not 
altogether pleasant for the patient, it may be that the 
organic chemist will some day be able to find some sub- 
stance for the same purpose which may be taken through 
the mouth in a glass of milk or ginger ale. 


Sulphur in Soap 


ite sopmapespie sulphur frequently produces a skin irrita- 
tion that precludes its use in soap and reduces its 
effectiveness as a skin remedy. A new type of sulphur, the 
by-product of the thylox process of gas purification, 
seems to be free of these undesirable properties; in fact, it 
seems to possess unusual qualities that commend it to 
manufacturers of insecticides, fungicides, and soaps. 
Thylox sulphur is of a colloidal nature, an exceedingly 
fine grade of pure sulphur derived from the hydrogen 
sulphide in coal gas. The idea that it might be advan- 
tageously used in soap was hit upon during a toxicologi- 
cal investigation of the thylox purification process by the 
Koppers Research Corporation. It was noticed by the 
investigator, Dr. Emery R. Hayhurst, of Ohio State 
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University, that some of the workmen were using the 
by-product sulphur as a hand cleanser. When questioned, 
they claimed that it had excellent cleansing qualities, 
and that it seemed to be beneficial to the skin of those 
who were exposed to salt solutions encountered in the 
processes. The Koppers Research Corporation thereupon 
began to experiment with the sulphur as a detergent 
combined with a soap base. Once the soap was made, 
Dr. Hayhurst investigated its uses and effects. From his 
preliminary study he concluded that the soap is unusually 
bland in its effects on the normal skin, including the 
scalp. He further found that the soap has prompt, bene- 
ficial and even curative effects on the simpler forms of 
skin diseases, and that it has pronounced preventive and 
curative properties in certain occupational dermatoses, 
such as platers’ rashes, ‘‘machinists’ boils,’’ and the like. 

While the thylox sulphur may be used as a paste, oint- 
ment, or powder, its successful use as a detergent in soap 
is noteworthy and commands particular attention as a 
preventive of occupational dermatitis. 


Temperature According To Whims 


ANUFACTURED weather which would make a 

, home in the tropics cool and comfortable is now 

a possibility. Cooling systems such as those used in thea- 

ters, department stores, hotels, and other buildings for 

public use, can now be installed in the home. Already 

several concerns producing mechanical refrigerators have 
announced small air conditioners for home use. 

In these robot weather-makers, inventors endow a 

single machine with ability to control humidity as well 

as temperature. In this process the air is washed, chilled or 
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RELIEF PHOTOGRAPH OF THE HALF DOME, YOSEMITE VALLEY, 

TAKEN BY PAUL F. JOHNSON, *98. THE RELIEF EFFECT IS 

OBTAINED BY OFFSETTING A NEGATIVE SUPERIMPOSED UPON 
ITS OWN WHITE PRINT 


heated, and humidified. The necessary equipment for this 
unit are fans for moving the air, refrigerating machines or 
heaters for tempering it, and pumps to provide sprays for 
cleaning and humidifying it. One typical home unit is 
designed to condition air for a room of 300 square feet of 
floor space, occupied by not more than six persons. 
Varying with conditions, this unit will lower the tem- 
perature of the room about 10° F. and the humidity 10% 
representing a 15° F. sensible lowering of the 
temperature. Air is taken in from near the 
floor, is passed over an evaporator kept at 40° 
F., cooled below the dew point, and excess 
water vapor is precipitated. The air, slightly 
warmed, is then sent into the room. The readi- 
ness with which people accept other devices 
for the home presages the future of this. 


Dam of Dams 


HAPTER one 
of the enter- 
prisetocontrol the 
Colorado by dam- 
ming it in the 
gorge of Black 
Canyon opens 
next month in 
Denver. There, on 
the second anni- 
versary of Hoov- 
er’s inauguration 
as President, in 
the office of the 
United States Bu- 
reau of Reclama- 
tion are to be 
opened bids for 
building Hoover 
Dam. 

A decade of 
foreword and 
preface writing 
has culminated in 
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placing a table of contents and synopsis in the hands of 
contractors six months ahead of time and, in the con- 
sidered words of the customarily restrained editors of the 
Engineering News-Record, they are ‘‘plans and specifications 
of rare perfection.’ It is now evident, continue the edi- 
tors, that Hoover Dam, which “‘has been thought of as 
excelling chiefly in size,’’ is the ‘‘most advanced, the 
boldest and most thoroughly studied hydraulic enterprise 
in history.” 

Should all go well on March 4, an award may be 
expected before the lapse of another month and by mid- 
summer the seven-year program of putting 135,000,000 
cubic feet of concrete and 35,000,000 pounds of reinforcing 
bars and rails into their assigned places, and for attending 
to such fantastic quantities as 70 miles of grouting holes, 
28 miles of copper water stops, and 2,035 tons of needle 
valves, can get well under way. The Government's wish 
is to include in a single contract diversion tunnels, 
coffer and main dams, spillways, intake and outlet works 
as well as an inclined freight elevator on the Nevada side 
of the river. ; 

The Review for March, 1929, noted that a board of 
geologists and engineers, of which Dr. Charles P. Berkey 
of Columbia was a member, had, after a painstaking and 
official study, indorsed the general practicability of what 
was then called the Boulder Dam project. They recom- 
mended, however, that foundation loads be 30 tons per 
square foot rather than 40. Their wish prevailed and the 
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designs upon which contractors are now preparing esti- 
mates have been passed upon favorably by the same 
board. 

Except for certain details which may not be determined 
until after construction begins, the present designs are 
indicative of what one may expect to come upon if during 
the next few years he moves about in the vicinity of that 
newest of boom townsites whose coming occupany was 
mentioned in these columns last November. Now, on the 
maps furnished to contractors, it is Boulder City, Nev., 
a community guaranteed a thriving existence until 1938 
at least, for it is to be the GHQ for the builders of 
Hoover Dam. The drawings on page 242 disclose by plan 
and longitudinal section the various dates of the opera- 
tions schedule. Spillway and diversion tunnels are to be 
ready two years from next autumn; coffer dams late in the 
following spring. A start on placing concrete in the dam 
itself is due in December, 1934; impounding water is to 
begin by June, 1936; power is to be generated commencing 
in September, 1936. 

Except for spillways, much of the work until the late 
summer of 1933 will be underground, preparing to divert 
the river through four concrete-lined tunnels all on the 
same level. Later, after serving as diversion tunnels, these 
bores are to have permanent duties: two as penstocks and 
two as the lower ends of the spillway discharge system. 

Each tunnel is to be 50 
feet in inside diameter 
l aR + —<— and about 4,000 feet 
ti long, which dimensions 
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Birkenhead, England. The two Holland tubes are 29 feet 
in exterior diameter and 1.61 miles in length; the Mersey 
tube has an inside diameter of 44 feet and its total length, 
including two branches on each side of the river for en- 
trance and exits, is 2.93 miles. Upon completion this year 
the Mersey tube will be the largest circular tube tunnel 
in the world and its two roadways, an upper and lower, 
will accommodate six lines of vehicle traffic and two 
foot-walks. 

With the Colorado directed into the four diversion 
tunnels, building the coffer dams and excavation for the 
Hoover Dam proper are to start. The latter is of an arched 
form suited to the steep-sided canyon location with hard 
rock walls. On the axis its radius is 500 feet. From the 
lowest foundation point to the crest it will measure 730 
feet and the length at the top will be 1,180 feet. Mathe- 
matical analysis and model tests have been exhaustively 
applied to provide a design to withstand the lateral ac- 
tion of likely lodds on the upstream face of the dam due to 
action of impounded water on its arched form. 

Massive columnar prisms of concrete 50 feet square in 
plan are to form the integral parts of the dam. Upstream 
and downstream vertical faces of these prisms will be 
curved on the alignment of the dam; the radial joints will 
be keyed and afterward grouted under pressure to create a 
solid arch. This method is expected to avoid cracking due 
to shrinking and thus cope with a difficulty which, out- 
side of foundation problems, is one of the most serious to 
confront the contractors. 

The specifications provide that ‘‘dropping the concrete 
vertically a distance of more than five feet or depositing a 
large quantity in one place and working it along the 
forms will. not be permitted. All concrete shall be 
rammed, tamped or worked with suitable appliances 
until it completely fills the forms or fits snugly against 
all surfaces.’’ Moisture change and heat generated by 
chemical action during the setting of large masses of 
concrete with subsequent cooling and contraction bring 

about internal stresses which are to be dealt with in a 


I. e a }<---- 9”----| novel manner. Cooling ducts (800,000 linear feet of 
{ = ng Spection V_=-74” 2-inch standard pipe and fittings) are to be placed in 


the concrete and through this network refrigerated 
water is to be circulated during the setting process. 
This will draw off the heat — the cooling water be- 
ing introduced at a temperature of not less than 35° 
F. and a pressure of not more than 100 pounds per 
square inch, and circulation is to continue until the 
mean temperature around each pipe is reduced to 72° 
F. as shown by embedded thermometers. 
The power house is to be U-shaped with 
Rad, 3435’ 4 wing on each canyon wall. Each wing is 
to be 500 feet long, 66 feet wide and 85 feet 
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high from generator floor to roof. After 
notice to begin work the contractor 










bg weet \<- Rad, 37/7 is allowed 1,600 days to complete the 


wings, including six units apiece and 
foundations for two remaining units. 
On this, and all subdivisions of the 
“fad work, damages to the amount of 
$3,000 per diem are to be assessed the 
contractor for delays. Once coffer 
dams are completed the government 
assumes the flood damage risks. 
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Scientific Book Club Selections 


B-. special arrangement with the Scientific Book Club, Inc., 
The Review is to present each month a list of books selected 
by that body as meriting the careful attention of all who desire 
to keep abreast of scientific thought. The selections are made by 
an editorial committee consisting of Arthur H. Compton, Edwin 
G. Conklin, Kirtley F. Mather, Harlan T. Stetson, and Ed- 
ward L. Thorndike. 


For January the principal selection was: 
Arrica View, by Julian Huxley. $5.00. 466 pages. New 
York: The Scientific Book Club, Inc. 

‘ . a record of a visit of four months to the East 
African Territories of Uganda, Kenya, Tanganyika and 
Zanzibar with a dash into the Belgian Congo. But it is 
more than the usual book of travel and adventure in 
strange lands, for it.is written by a distinguished biolo- 
gist (grandson of Professor T. H. Huxley) who was sent 
out by the British Colonial Office Advisory Committee 
on Native Education, and consequently it is a popular 
work dealing with many topics in a scientific manner. 

“Its author has deliberately adopted the method of 
interspersing a diary record, based on his daily notes, 
with chapters on particular topics, thereby retaining 
vividness and variety without sacrificing the solidity of 
ideas which reflection crystallizes from many isolated ex- 
periences. While fluent and conversational, he has 
given due regard to scientific accuracy. Indeed, in ability 
to make science popular, the mantle of the grandfather 
has fallen upon this grandson. . . .”’ 

Other highly recommended books obtainable from the S. B.C. are: 
Race Psycuotocy, by Thomas R. Garth. $2.50. 246 pages. 
Tuomas Say, Earty AMeEricAN Naturauist, by Harry B. 
Weiss and Grace M. Ziegler. $5.00. 260 pages. Illustrated. 
Wortp Minerats AND Wor tp Pouitics, by C. K. Leith. 
$2.00. 193 pages. Illustrated. 

Anprée’s Story, edited by The Swedish Society for 
Anthropology and Geography. $5.00. 400 pages. 

AmBER TO AmpEREs, by Ernest Greenwood. $4.00. 344 
pages. Illustrated. 


Keeping the Mind Healthy 


INTRODUCTION TO MENTAL HyGiEnz, by Ernest R. Groves 
and Phyllis Blanchard. $4.00 (Student's edition $3.25). 
467 pages. New York: Henry Holt and Company. 

ON those rare occasions when a college student com- 

mits suicide, the more vapid representatives of the 
daily press, a category in which too many newspapers 
can be included, invariably ascribe the calamity to 

“overstudy.’’ If newspaper owners were sensible enough 

to employ psychiatrists to advise and instruct their news 

writers, and if editors would read a few authoritative 
books on mental hygiene, they might have a more rea- 
sonable conception of this and other problems. 





Suicide is generally the product of a disordered person- 
ality. It is usually caused by no immediate traumatic 
event, but results as the culmination of a long series of 
mental strains and emotional stresses. The individual 
prone to the suicidal mania is likely to indulge in it 
whether he happens to be a college student who chooses 
thus to embarrass the university authorities, or whether 
he is an old grad, or merely an obscure tradesman in a 
depressing environment. 

Progressive colleges are beginning to realize that men- 
tal hygiene is a necessary part of their administration and 
instruction. As is well expressed in the engrossing chap- 
ter in this book on mental hygiene in the college, this 
recognition has come not because mental diseases are 
rampant in universities, but because the institution has a 
definite responsibility as a possible distributor of the ac- 
cepted principles of mental hygiene. The science is ap- 
plicable, incidentally, not only to students but also to 
faculty members, some of whom would profit greatly 
from psychiatric attention. 

This book is concerned, however, with many more 
phases of the comparatively new science of mental hy- 
giene than its operation in the college. The book is, in 
fact, a brilliant exposition of every aspect of mental 
hygiene as it applies to childhood, adolescence, delin- 
quency, marriage, the school, business and industry, 
religion, social work, and every-day life. There are 
particularly interesting chapters on mental hygiene in 
literature, and in its relation to public opinion, especially 
as it affects and is influenced by the sensation-mongering 
newspapers with which we are now and always have 
been afflicted. 

Although somewhat pedantic in parts, having been 
obviously prepared as a text book, this work is unques- 
tionably one of the most able and absorbing of the whole 
profuse and copious collection of books which are, or are 
alleged to be, devoted to the popular subject of mental 
hygiene. This volume is not one of the personal, self- 
help kind, which is now so prevalent. Instead, it is an 
explanation of the scope of mental hygiene and how it 
operates in connection with the various aspects of life. 
Any reader with any vestige of intelligence could, never- 
theless, easily see the personal applications, and most 
persons ought to be able to apply them without undue 
difficulty. 

A book such as this, prepared by two competent sociol- 
ogists expert in psychology, ought to be widely used as 
a college text book, and it also deserves popular favor 
with the general lay reader. Mental disorders are, as a 
rule, just as preventable as are physical, but it is only by 
proper knowledge that they can be prevented. The book 
is well printed, has a good index, and is supplied with 
many useful bibliographies. It is to be highly recom- 
mended for serious and at the same time entertaining 
perusal by all persons who desire real information on this 


most important subject. 
James A. TosEy 
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A MEMORIAL TO ROGERS 





The Founder of the Institute 1s Honored at the University of Virginia 


By Lauren B. Hitcucock 


(OUR men sat beneath a picture. One of them was 
since Wesley Stratton, Chairman of the Corpora- 

tion of the Massachusetts Institute of Technology; 
the second, Edwin Anderson Alderman, first president of 
the University of Virginia (prior to his accession, the 
University was headed by the Chairman of the Faculty); 
another, J. Scott Parrish "92, President of the Technology 
Club of Virginia; the fourth, Llewellyn G. Hoxton, 
senior physicist at the University of Virginia. Their 
common interest was the memory of William Barton 
Rogers; the occasion, dedication of a bronze tablet on 
his 126th birthday. 

The canvas bears the likeness of an old gentleman who 
must have been mentally alert, hard-working, yet above 
all, serene. The name plate 
describes him as one who was 
professor of natural philoso- 
phy at the University of Vir- 
ginia from 1835 to 1853, noth- 
ing more. Perhaps when the 
painting was hung in the 
Chemical Laboratory in 1881 
the true significance of his 
other achievements had not 
been recognized. Nearly 50 
years of chemical atmosphere 
had almost obscured his 
features when the Technology 
Club of Virginia recently dis- 
covered this fading memorial, 
inadequately identified to 
most of its beholders. They de- 
cided to place a tablet beneath 





AMONG THOSE PRESENT AT THE DEDICATION. LEFT TO 
RIGHT: DR. L. G. HOXTON, DR. S. W. STRATTON, MR. J. 
SCOTT PARRISH, AND PRESIDENT EDWIN A. ALDERMAN 


(245) 


the portrait, setting forth as simply as possible the prin- 
cipal achievements of the subject — William Barton 
Rogers. 

With the approaching exercises of presentation but a 
few weeks off, it became apparent that the picture was 
not in appropriate condition. Almost sole relic of the old 
chemical laboratory which burned to the ground in 1916, 
the canvas was blackened and torn. The Art Commission 
of the State of Virginia dispatched it to Cambridge, 
Mass., where the J. F. Olsson Gallery performed a work 
of restoration which seems incredible to those who knew 
the picture. Today, resplendent in new gold leaf and 
safely sealed under glass from laboratory fog, Dr. Rogers 
is prepared to gaze benignantly over the heads of future 
generations. 

Thus it happened that on 
December 7, 1930, in the pres- 
ence of a notable gathering at 
the University of Virginia, 
Mr. Parrish unveiled the 
metal plaque, bearing a brief 
but permanent statement of 
facts familiar enough to us 
today. In presenting it on be- 
half of the Technology Club 
of Virginia, he said: 

“...it was here that he spent 
18 years of his life; it was here 
that he received the great in- 
spiration to found the Massachu- 
chusetts Institute of Technology 


at Boston. We think of what that 
institution has done, and of the 


(Continued on page 258) 
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Annual Dinner 
LANS under way for the Annual Dinner of the 
Prien: Association to be held at the Hotel Statler, 
Boston, on February 28, indicate that it will eclipse 
any dinner held for many years. The Institute is to pre- 
sent in the rooms adjacent to the Statler ball room a 
series of important exhibits, and prior to the dinner there 
is to be a reception at which the Alumni will have an 
opportunity to meet Dr. Stratton, President and Mrs. 
Compton, and other representatives of the Faculty and 
Corporation. 
Ladies are invited to the dinner and Alumni are urged 
to come accompanied. A dance will cap the evening. 


Corporation News 


A’ THE meeting of the Institute’s Corporation on 
January 9, three life members were elected to that 
body: John R. Macomber, '97, President of Harris Forbes 
and Company, Inc., Albert H. Wiggin, Chairman 
of the Board of the Chase National Bank of New 
York, and Alfred L. Loomis, banker and physicist 
of New York. Biographical sketches of each of 
these new life members will be presented in the 
March issue of The Review. 

At the same meeting Mr. Macomber was ap- 
pointed to the Committee of Finance; Mr. Gerard 
Swope, ‘95, President of the General Electric 
Company, and Mr. Arthur D. Little, °85, Presi- 
dent of the Arthur D. Little, Inc., were appointed 
to the Committee on Membership; Godfrey L. 
Cabot, '81, was appointed Chairman of the Visit- 
ing Committee on Humanics; and to the Commit- 
tee of Hygiene, Lammot du Pont, '01, and William 
R. Kales, '92. The jurisdiction of this last com- 
mittee was extended to cover athletics at the 
Institute. 

Reports of progress were made by the visiting 
committees of the Departments of Naval Archi- 
tecture and Marine Engineering, Electrical 
Engineering, Business and Engineering Adminis- 
tration, and the Division of Industrial Codpera- 
tion and Research. Twenty-two advanced degrees 
and 52 degrees of bachelor of science in various 
branches of engineering were approved by the 
Corporation at this meeting. 

It was announced that Igor N. Zavarine, S.M.., 
'20, of the Department of Mining and Metallurgy 
had been promoted to the grade of assistant pro- 
fessor in that department. He is a member of the 
American Institute of Mining and Metallurgical 
Engineering, the American Institute of Mechan- 
ical Engineers, the American Society for Steel 
Treating, the Iron and Steel Institute, and the 
Institute of Metals of Great Britain. The resigna- 
tion of Professor Henry O. Forrest, ‘20, of the 





Department of Chemical Engineering, and Director of the 
Research Laboratory of Applied Chemistry was also 
announced. Professor Forrest is to join the M. W. Kellogg 
Company, manufacturers of oil refining machinery, and is 
one of a large group of Technology men who have 
recently been called to leading industrial positions. Pro- 
fessor Leroy F. Marek, a graduate of the University of 
Texas, and a member of the Chemical Engineering De- 
partment, was appointed Acting Director of the Labora- 
tory of Applied Chemistry to succeed Professor Forrest. 


Alumni Seminars 


S ANNOUNCED by Dr. Compton at the dinner of the 
Technology Club of New York on December 8, and 

as recorded in the last Review, a series of Alumni semi- 
nars have been started in New York. The first of these, 
devoted to electrical engineering, was held at the Tech- 
nology Club of New York on January 12, when Professors 
Dugald C. Jackson, Vannevar Bush, '16, and Edward L. 


M.1.T. Photo 


INTRAVENOUS INJECTION IN THE INSTITUTE 'S LABORATORY OF STEAM EN- 


GINEERING AND HYDRAULICS 
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Bowles, '22, represented the Institute. The seminar plan as 
worked out by the New York Technology Club together 
with Dr. Compton embodies a series of professional con- 
ferences each led by representatives of the Institute's Fac- 
ulty. Beginning at 5:15 in the evening at the Technology 
Club, there will be an hour session followed by dinner. At 
each table of six will be a chairman who will ‘‘get from 
his group a single topic or question and will epitomize 
the thoughts and reactions of those at his table on the 
questions of the evening.’’ After dinner the group will 
reconvene and the professors present will take up in suc- 
cession the topics presented by the table chairmen. 

The Technology Club has so planned these dinners that 
the charges are very moderate. For members of classes 
later and including 1920, the charge is $1.25; for those 
previous to 1920, $2.50. The next seminar, devoted to 
architecture, comes on February 2; the next, devoted to 
chemistry, on March 9. 


Chinese Students Directory 


ITH laudable initiative the Chinese Students Club 

at the Institute has prepared and issued a directory 
of Chinese students who have registered at Technology 
since its establishment. Nearly 400 Chinese are listed in 
this illustrated directory. Of these, 350 have returned to 
China since leaving the Institute. Seventeen of those 
listed have doctor's degrees from the Institute. 

The first Chinese student to register at Technology 
appeared in 1877. The largest Chinese registration on 
record for any single year was 60 in 1921. Electrical engi- 
neering has claimed the largest number of these students, 
with mechanical, chemical, and civil engineering follow- 
ing in succession. 

Class, course, thesis, and alphabetical classifications 
are presented in the book, together with notes on the 
activities at the Institute and in China of the men listed. 


New Rating System 


Ge Faculty has recently adopted for a trial period a 
new scholastic rating system so that parents and 
students may clearly understand the standards which 
govern the rating of a student's record. This system is 
based on the results of three years’ experimental study of 
the records of recent classes. The scales of minimum 
scholastic standards provide for: 

1. Immediately eliminating the student who com- 
pletely neglects to take advantage of his educational 
opportunities, 

2. Warning and eventually eliminating the student 
who previously has been doing satisfactory work but 
who is now failing through lack of ability or loss of 
interest, 

3. Warning and eventually eliminating the student 
whose cumulative performance is below a required 
quality, and 

4. Giving further opportunity to the student whose 
cumulative record is below standard but who is now 
improving. 

A Committee of Appeal will furnish the necessary 
elasticity to the system, its function being to waive the 
application of the rules in those cases where non-academic 
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reasons, such as sickness, have interfered with the 
student’s work, the student being required to explain 
the reasons for the interference. 

A further study of the scholastic rating system is being 
made to determine at what stage in the technical school 
training it is established that certain students have 
exceptional ability in either science or engineering; which 
methods of instruction will insure a mental effort on their 
part, at least comparable to that of the average student, 
so as to develop their minds and accelerate their progress 
in their chosen fields; and finally to decide what awards 
should be offered as incentives to scholarships. 


T. Coleman du Pont (1863-1930) 


4 F ywwtd measured by results’’ was the favorite 

maxim of T. Coleman du Pont. That this maxim 
was a workable and guiding principle has been surely 
demonstrated by the panorama of achievements which 
made up the life of this industrialist. His is the biog- 
raphy of the man of action — the master builder in the 
world of affairs. In du Pont’s estimation, a man’s worth 
is measured by his accomplishments and in this sense his 
life has more than reached the standards which he ex- 
pected of others. 

Let us look for a moment at the chain of events mark- 
ing the life of a successful man. Unlike his famous 
relatives, Coleman du Pont had to make his own way in 
the world, unaided by family prestige and without 
financial support. He was born in Louisville, Ky., De- 
cember 11, 1863, where he received his early education. 
Later he entered Chauncy Hall School but was forced to 
return home for financial reasons. He then went to work 
in the mines of Central City, where he actually dug coal, 
drove mules, and served for a time in a blacksmith shop. 
Having worked there two years, he came to Technology, 
leaving in 1883 after three years of training in mining 
engineering. On his return to Central City he became first 
a mining engineer and then superintendent in the mine in 
which he had been a laborer. During this period he took 
an unusual interest in remodeling the city into a well- 
organized community. Such was his zeal in this behalf 
that Central City grew from a struggling village to a 
town of 7,500 inhabitants, a pleasant place to live with 
comfortable homes, modern conveniences, and a corre- 
spondingly increased civic pride. This was no small 
achievement and such a career in itself would have 
satisfied the ordinary business man. Coleman du Pont, 
however, had that in his make-up which urged creation. 
Once an organization was on its feet in smoothly running 
order, his interest waned and he was looking for new 
worlds to conquer, with all the ambitious enthusiasm 
of the boy Alexander. 

We hear much today about the American capitalist and 
the spirit of American industrialism personified in its 
leading magnets. Although these men are decried as 
‘‘materialists’’ there is a mysterious, intangible roman- 
ticism in their love of the material. Back of this outward 
manifestation is a real philosophy in which they believe 
as sincerely as any academic philosopher. Carlyle has 
called it the ‘‘work philosophy’ and it is suggested by 
him as the salvation of mankind — work in the right 
direction toward a goal worthy of attainment. The work 
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of such far-seeing men as du Pont is but a means to an 
end just as the money earned is but the tool of the 
brain which produced it. The romance lies in the beauty 
of construction, the desire to build worthy things — and 
no man can judge whether it is better to build a much 
needed highway for the material welfare of society or to 
think out the world’s problems in prose and verse. Let 
each man to his own taste. 

Du Pont might easily have been the model for the 
character Uncle Sam drawn most skillfully by John 
Erskine and presented to the public in his book, ‘‘Uncle 
Sam in the Eyes of His Family.’’ Here is a sympathetic 
picture — a composite picture of the American captains 
of industry — of just such men as du Pont. There is in 
him a goodly portion of the less tangible Uncle Sam — 
the traditional personality of America. 

From mining he turned to steel — the foundation of 
modern construction. Not long content to be general 
manager of the Johnson Company steel mills he branched 
out for himself, going back to Kentucky where he 
became the president of three mining companies. His 
success in steel and transportation lines was so great that 
he retired and bought extensive farm lands in Maryland 
and Delaware, took up residence there, and began to 
conduct scientific farming on a large scale. 

About this time the head of the du Pont de Nemours 
Company died and his sons asked their cousin Coleman 
to take over the business with them. In 13 years he 
increased the volume of business from $10,000,000 an- 
nually to over $200,000,000 and the number of employees 
in the main office from seven clerks to over 3,000. When 
the war came, however, du Pont resigned the presidency, 
as the manufacturer of munitions for war purposes was 
distasteful to him. Although half of the powder used by 
the government is made by this company, it formed only 
one per cent of their business prior to the European war. 
Most of the output was used for blasting in construction, 
mines, quarries, and tunnels. Today this company makes 
nearly 300 different commodities, the result of Coleman 
du Pont’s theory that new values in materials would fill 
in the gaps of declining powder sales. 

Enthusiasm for good roads and an appreciation of their 
benefits to all classes of industry led him to build a 
model road through the state of Delaware, a project 
costing some $2,000,000 and which he supervised and 
organized with characteristic energy. Today it stands as a 
worthy monument to a public-spirited industrialist. 

The political aspect of du Pont’s career was but 
another outlet for his amazing energy. He was the 
recognized Republican leader of Delaware, in which 
state he was chairman of the Republican State Committee 
for a considerable period. He held the rank of brigadier 
general by appointment of the governor, and from 1904 
to 1924 he was a member of the National Committee, 
being in charge of the speakers’ bureau of the national 
organization in 1908. In 1921 he accepted an appointment 
as United States Senator and two years later he was 
elected for the 1925-1931 term, resigning in 1928 on ac- 
count of ill health. 

After leaving the Powder Company, du Pont, ever 
restless, conceived the idea of building the greatest sky- 
scraper office building in New York. This urge to build 
on a large scale, constantly persisting throughout his 
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life, produced the Equitable Building. The completed 
structure was sold to buy the building's largest tenant, 
the Equitable Life Insurance Company, which he 
promptly mutualized for the benefit of its policy holders. 
This enterprise well established, he sold the business to 
the stockholders and entered the hotel business. 

During all this time Coleman du Pont retained an 
active interest in the affairs of the Institute. This phase 
of his activities was described in the January issue of 
The Review. Perhaps no alumnus is more truly represen- 
tative of what Technology training actually means, and 
there are few more generous in their evidence of loyalty. 
“General du Pont’s behind it’’ was a famous by-word 
and one never was certain in what direction his dominat- 
ing energy might break out. Du Pont was responsible for 
locating the Institute in Cambridge. In face of the opposi- 
tion of the Selecting Committee to its location on the 
Charles, he purchased the land personally. When the 
committee eventually voted to buy the site originally 
rejected, he presented the deed without their knowing 
who the donor was. The value of the land meanwhile had 
increased by $300,000. This is but one instance of his 

enerous nature. 

It must have been difficult for a man with so much 
vitality to be tied down by ill health, for du Pont 
suffered from serious throat trouble for several years 
before his death on November 11, 1930. In 1927 he 
underwent an operation which necessitated the removal 
of the greater portion of the larynx, which deprived him 
of natural speech. A clever voice-recreating mechanism 
was substituted to permit him to talk in a monotone. 

Having thus surveyed the activities which have made 
du Pont an important personality in America, it might be 
well to pause and reflect on the meaning of such a life. 
As we judge characters in a play partly by the opinions 
expressed by their fellow players, so we may learn some- 
thing of the individual from what others have said of 
him. He has frequently been characterized as ‘‘an Ameri- 
can Pepys in Wall Street.’’ He has also been termed the 
Roosevelt of big business, for like him, du Pont was a 
man of lively physical activity, capable of doing many 
things at one time. An alert person of this temperament, 
who does whatever he sets his mind to and does it well, 
is everywhere respected and admired. 

Some of his own opinions reflect admirably the trend 
of his life. ‘‘A man may be measured by the way in which 
he bears success,’’ says Mr. du Pont. ‘‘Most of us can 
manage to bear adversity, whereas a bumper success often 
ruins us."’ Again, he speaks in praise of common sense 
(an uncommon quality, by the way) as an indispensable 
element of success, showing itself time and again in good 
judgment and sound decisions. This quality, combined 
with uncompromising honesty and hard work, makes up 
du Pont’s favorite ‘‘success formula.’’ In the light of 
these remarks we can readily appreciate another of his 
emphasized points: ‘‘Men make an organization, not its 
bricks or its machinery.’’ Du Pont, moreover, knew how 
to select men whom he could trust with full responsibil- 
ity. As no man can possibly be everywhere and into 
everything in person, keenness in selecting worthy rep- 
resentatives is a distinguishing mark of the successful 
man. His friends knew him as a hearty, good-natured 
man, of pleasing personality, tactful and understanding. 
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Att that most people see of the telephone company 
are a telephone and a few feet of wire. 

But through that telephone you can talk with 
any one of millions of people, all linked together by 
the web of equipment of the Bell System. 

All its efforts are turned constantly to one job 
—to give better telephone service to an ever- 
increasing number of people, as cheaply as it 
possibly can. 

The American Telephone and Telegraph Com- 
pany provides the staff work for the Bell System. 
To it the operation of the telephone service is a 


public trust. It pays a reasonable dividend to its 
and uses all earnings beyond 


stockholders .. . 
that to improve and extend the service. 
There are more than five hundred and fifty 


thousand stockholders, and no one person owns 
so much as.one per cent of its stock. 

The Bell System operates through 24 regional 
companies, each one attuned to the needs of its 
particular territory. In addition, the 5000 members 
of the Bell Laboratories staff do the scientific work 
which makes it possible to improve and widen the 
service at least cost to its users. The Western Elec- 
tric Company, which manufactures for the Bell 
System, specializes in the economical production 
of telephone equipment of the highest quality. 

All these facilities are directly available through- 
out the entire Bell System, at any time or place. 
. . . Because of them, every dollar that you 
spend for telephone service brings you constantly 


greater value and convenience. 





* AMERICAN TELEPHONE AND TELEGRAPH COMPANY * 
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SCIENCE ENDANGERED 
(Concluded from page 228) 


inspiring understanding of what all this scientific dis- 
covery and progress is about? Too often he asks for the 
bread of interpretation and is given only the stone of 
minute experimentation. 

It would indeed be a cruel fate if the natural and ex- 
perimental sciences, after their full half century of in- 
creasing educational dominance and with their quite 
unlimited educational possibilities, were now to be sent 
the way of the ancient classics, and should come to be 
generally used and known only in their applied and tech- 
nical aspects, primarily for economic reasons and from 
motives of gain. 


“‘O, what a fall was there, my countrymen!”’ 


If the natural and experimental sciences are to escape 
this fate, those who teach and who represent them in the 
academic life of the world must be able to follow the ex- 
ample of a Huxley and a Tyndall, of a Helmholtz and a 
du Bois-Reymond, of a Pupin and a Millikan, of an 
Eddington and a Jeans, and those like-minded and like- 
spirited with them, who can and will interpret the facts, 
the findings, the methods and the lessons of the natural 
and experimental sciences to that multiplying host of in- 
telligent men and women who seek a liberal education in 
the true sense of that term. Narrowly limited specializa- 
tion between mounting walls of closely restricted interest, 
knowledge and skill will not do. That way lies the path 
to the academic graveyard. 
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INVENTION AND ECONOMICS 
(Continued from page 234) 


many varieties and could not be dealt with as a homo- 
geneous mass, developed analytical concepts to deal 
with labor of various ranks and grades. By such means 
it is possible, on rational grounds, to account for varia- 
tions in the rate of wages in different types of occupa- 
tions. But all this depended on the assumption that the 
employer could, at least in rough-and-ready fashion, esti- 
mate the value to his enterprise of the services of a 
particular class of workers. Now, due to the highly fortui- 
tous and unpredictable nature of innovation, no such esti- 
mation is in general possible, so that conventional wage 
theories cannot in the nature of things take adequate 
account of it. 

The early Greeks, is so far as they thought at all about 
what we now call production, regarded it as an act of 
drawing upon the bounty of the gods. They made, per- 
haps fortunately, no analysis of factors of production 
co6perating to turn out a product. Consequently they 
recognized no necessary connection between the hours of 
toil and the extent of the product. Their idea appears to 
have been that the gods, having made their bounty avail- 
able for the sustenance of mankind, had also in their 
wisdom so arranged things that man should have to doa 
little searching and contriving on his own account, lest 
life become too idle and easy. Now, making all due al- 
lowance for the fact that this was only the mythological 
tradition of a simple agricultural people, there is a germ 
of truth in it which may fit the (Continued on page 252) 
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Conforming to an incessant demand for cups and 
saucers, plates in other sizes, platters, etc. in 
dinner ware, to match Technology Plates, we have 
arranged with Josiah Wedgwood and Sons, Ltd. 
of Etruria, England, to manufacture these additional items in the 
Technology border pattern. These items may be had in any com- 
bination or quantity, and in blue or mulberry. It has been deemed 
advisable to use only the border pattern on these dishes with the 
exception of the platter which has a new and interesting airplane 
view. A special price of $5.00 each has been made on the platter. 
About four months will be required for delivery. The prices are 
F.O.B. Boston. 











Orders for sets of Technol- 
ogy service plates should 
still be sent to: 

Tue ALuMNI AssOcIATION 
Room 3-225, M.I.T. 
Cambridge, Mass. 
Staffordshire Blue, $13.00 

per dozen—two for 
$25.00 
Mulberry, $15.00 per dozen 
$4.00 “Deposit required on all 
orders 
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Address orders and make checks payable to 
JONES-McDUFFEE-STRATTON 


367 BOYLSTON ST., BOSTON, MASS. 
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INVENTION AND ECONOMICS 
(Continued from page 250) 


present economic status of innovation better than more 
sophisticated theory. The useful products which we 
enjoy are not merely the result of so many hours of 
treadmill labor, aided by appropriate instruments. We 
do not so much create utilities as draw them up out of an 
inexhaustible reservoir which we are only now beginning 
to learn how to tap effectively. Mr. Edison's oft-quoted 
epigram to the effect that invention is one per cent 
inspiration and 99 per cent perspiration may be quite 
true so far as concerns the inventor himself. There is no 
immediate prospect that work will be abolished. The 
significant thing is that the final product, in amount and 
quality, bears no fixed or definite relation to the amount 
of toil spent upon it by the population as a whole. The 
game is primarily one of outwitting nature, and the per- 
spiration, though profuse, is after all only incidental. 

The main stream of economic thought since the days 
of Adam Smith has followed a course quite different from 
that indicated either by the Greek view or by Sir William 
Petty as I have interpreted his suggestion. The Father of 
Political Economy was concerned with a different range 
of problems as a glance into the ‘‘Wealth of Nations”’ 
will show. He says, for example, “‘the improved dex- 
terity of a workman may be considered in the same light 
as a machine or instrument of trade which facilitates and 
abridges labor, and which, though it costs a certain ex- 
pense, repays that expense with a profit.’’ Again, suppos- 
ing the case of a dyer who knows a process which enables 
him to dye cloth at half the usual cost, ‘‘his extraordi- 
nary gains arise from the high price which is paid for his 
private labor,’’ but “‘they are commonly considered as 
extraordinary profits of stock. Such enhancements of the 
market price are evidently the effects of particular acci- 
dents, of which, however, the operation may some- 
times last for years together.”’ 

In these passages art seems reduced to mere manual 
dexterity, though Petty evidently had in mind some more 
ample achievement in dealing with a stubborn environ- 
ment. Again, with the easy advantage of hindsight, it 
now appears that innovations in technique represent some- 
thing more than particular accidents. It is hardly gra- 
cious to pick flaws in Adam Smith because he could not 
foresee the course of organized research as we know it 
today. What the old master was trying to do was to fit 
into his threefold distribution scheme of wages of labor, 
rent of land and profits of stock, a phenomenon — inno- 
vation — which even in his day was getting to be trou- 
blesome. Since then it has proved more and more refrac- 
tory to economic analysis as the scope and influence of 
research has widened. Were Adam Smith alive today, he 
would be casting upon our laboratories that shrewdly 
philosophic eye which rested (Continued on page 254) 





HAMILTON L. WOOD, ’17 
INSURANCE OF EVERY DESCRIPTION 
Associated with 


Fietp ¢@” Cow tes, 40 Broap StrREET, Boston 

















FEBRUARY, 1931 

















All in One Office 


My No matter what steamship or line 
you travel by . . . you can get your tickets in any 


Raymond-Whitcomb office . . . at the steamship 


company’s own published rates. 


Raymond-Whitcomb are authorized agents for all the 
leading steamship lines. Every office is headquarters for 
steamship information. There you can compare sailing 
schedules, rates, and ship plans of various lines; secure 
expert and unprejudiced advice regarding ships and 
routes; purchase your tickets, and obtain help with 
your passport and in securing the necessary visas. 


Raymond-Whitcomb will also make hotel reservations 
in cities you will visit . . . or arrange your entire trip. 


Whether you travel for business or for pleasure 
you will save time and effort by getting your 
steamship tickets from Raymond - Whitcomb 








CL. _ TAT 


MEDITERRANEAN —- BLACK SEA CRUISE 
To sail on April 14 and visit the Mediterranean at its best season 


The first Mediterranean Cruise to include Russia. It will sail 
through the Black Sea to Odessa, a typical Red metropolis. It 
will go to the Crimea . . . to visit a Balaclava, scene 
of the famous charge of the Light Brigade; Bakhtchisarai, the 
old Tartar capital —a fascinating Oriental city; and the Russian 
Riviera, where Czars and Grand Dukes had summer palaces. 


In the Mediterranean itself there are visits to prehistoric cities 
in Greece . . . to Athens, Constantinople, and usual cruise-ports. 


On the S. S. “Carinthia.” Rates, $725 and upward . . . including 
return passage to America at any time during the entire year. 


NORTH CAPE — RUSSIA CRUISE 
To sail on June 30 on the S. S. “Carinthia” 


The favorite summer cruise . . . for the eleventh season. A five 
weeks’ voyage to Iceland, and the North Cape, Norwegian Fjords 
and cities, Stockholm and Copenhagen. With two days in Moscow, 
the Russian capital, two more in Leningrad, the old capital . . . 
a day in the Free City of Danzig . . . Rates, $800 and upward 

. including return passage to America when convenient. 


Land Cruises in America e Tours in Europe 
Send for the Raymond-Whitcomb Travel Booklets 


RAYMOND-WHITCOMB COMPANY 


Executive Offices: 126 Newbury Street, Boston, Massachusetts 


New York, 670 FirtH Ave.; New York, 225 FirrH Ave.; Boston, 165 TREMONT STREET; 
Philadelphia, 1601 WALNUT STREET; Chicago, 176 NORTH MICHIGAN AVE.; Detroit, 
421 Book Bipa.; Los Angeles, 423 W. FirtH STREET; San Francisco, 230 Post STREET 


and 300 agents in 219 cities, or any authorized steamship agent 























254 

















J. A. Emery- - - - 
Page Golsan - - - 
J. F. Greene - - - 
F. K. Merriman - 
G. I. Rhodes - - -' 
A. A. Uebelacker - 
R. P. Westerhoff - * 
H. E. Whitaker- - ' 


J. E. Woodbridge 











Walker Memorial 
Dining Service 


Meals Served During the Academic 
Year for Any Type of Technology 
Alumni Gathering 


CLASS DINNERS GIVEN SPECIAL 
ATTENTION 


The recreational facilities can be made 
available if desired 


Menus submitted upon request 


Address 


A.W. Bridges, Walker Memorial, M.I.T., 
Cambridge, Mass. 











’ 





THE TECHNOLOGY REVIEW 


INVENTION AND ECONOMICS 
(Continued from page 252) 


to such good purpose upon an eighteenth century pin 
factory. Where, in his age, he brought away sound and 
permanent conclusions regarding the division of labor, 
he might, in our age, deal as perspicaciously with, let 
us say, the General Motors Research Corporation. The 
laboratories are brewing social and economic problems 
out of technical elements, so that the Adam Smiths of 
our century will find there plenty of work ready to hand. 

The relation of innovation to economic profits is per- 
haps the most fascinating of all the wide range of topics 
included under the economics of invention. It can hardly 
be discussed without reference to the static analysis, with 
which the economics of the past century has been pri- 
marily concerned. In attempting to solve the riddle of 
how the value of goods and services is ultimately deter- 
mined, and how the national dividend is distributed, it 
has become necessary to make increasingly artificial as- 
sumptions in order to bring the problem within reach of 
rigorous logic. Chief among these has been the assump- 
tion of a static state of society in which competition 
works out its effects to equilibrium, unhindered by fric- 
tion; in which population and habits of consumption 
remain constant; and in which innovations in the arts of 
production cease to intrude their disturbing influences. 
In fact, the phrase “‘given the state of the industrial arts”’ 
runs like a refrain through most of the economic analysis 
of the past generation. Under these assumptions, the 
famous ‘‘tendency of profits to a minimum’’ works it- 
self out to completion in such a way that no business man 
could hope to make more than the wages his services 
would command in the employ of another. 

These highly artificial assumptions have justified 
themselves in practice by yielding a number of conclu- 
sions both interesting and useful. An extensive body of 
criticism has grown up, however, which takes the view 
that dynamic influences, of which technical innovation is 
one, can not fairly be regarded merely as incidental dis- 
turbing factors in a theoretical state of equilibrium. They 
are not, as Adam Smith thought, particular accidents, 
but organic elements in the social process. According to 
this view, the static assumption is unreal and violently 
impractical, even as a tool of analysis. It is as though we 
should assume that one arm grows while the rest of the 
body remains unchanged, and should set up on this sup- 
position a system of physiology. 

Even on the basis of traditional static assumptions it is 
possible to account for the existence of profits on the 
basis of technical innovation. A new element in tech- 
nique adopted by a business enterprise may serve either 
to reduce the costs of producing a given product, or give 
rise ‘to new products which may change the habits of 
consumers, or it may do both. In either case, a differen- 
tial advantage accrues to the enterprise at first, as com- 
pared with its competitors. This advantage gradually 
disappears, the rate of its disappearance depending upon 
the speed with which the new element can be adopted by 
competitors. Patents and other forms of monopoly tend 
to delay this process. The high cost of the necessary 
fixed plant may do likewise. But in spite of such factors 
as these, there is a strong (Continued on page 256). 
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INVENTION AND ECONOMICS 
(Continued from page 254) 


tendency for innovations to diffuse themselves rapidly 
throughout the industrial world, where they become 
absorbed into the understood, accepted body of technique, 
and so the competitive equilibrium is restored, unless a 
fresh improvement appears. 

The more skeptical view regards this sort of interrup- 
tion in the static equilibrium as the normal state of 
things. The ceaseless round of improvement is conceived 
as an indispensable part of the industrial world, and the 
differential advantage which innovation brings to indi- 
vidual businesses is a changing quantity, compounded of 
individual initiative in promoting innovation, alertness 
in adopting improved practice available from outside 
sources as part of the diffusion process, and lastly, the 
loss by diffusion of original improvements among com- 
petitors. Further complexities arise through the fact that 
loss of an initial advantage through diffusion may be 
compensated by lower costs in related industries, so that 
a part of the loss is made up through external economies. 
To realize how these tendencies operate it is only neces- 
saty to pass in review current developments such as talk- 
ing pictures, petroleum hydrogenation or the progressive 
cheapening of rubber tires. Against the restrictive in- 
fluence of patents on the one hand is seen the ever present 
tendency to diffusion through exchange of trade informa- 
tion, voluntary or involuntary, and through elements of 
improved engineering practice which can scarcely be pre- 
vented from spreading. 
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This line of thought leads, finally, to a somewhat dif- 
ferent view of the traditional réle of capital in production. 
The emphasis on material capital goods and fixed plant 
tends to gloss over the vital elements of knowledge and 
technique, which, as we have seen, are in a constant 
state of growth. For example, the enormous invest- 
ment in fixed plant necessary to produce heavy steel 
products economically is so striking that it tends to con- 
ceal the ‘‘vitaminic’’ elements of metallurgical knowl- 
edge which lie at the heart of the whole enterprise. This 
impressive collection of apparatus is, after all, only the 
transient embodiment of the intangible element of tech- 
nique as currently practiced. It is knowledge — physical 
and chemical — that controls and informs the physical 
plant. Any chemical engineer knows that a plant is de- 
signed around a process. The plant, it might almost be 
said, is the process, bodied and given shape in accordance 
with such understanding of the nature of the process as 
the designer has attained. As H. H. Farquhar has put it: 
‘The capital is needed to put knowledge to work and to 
keep it there; capital without knowledge is likely to dis- 
appear quickly in competition with those who possess 
both. Knowledge without capital is a stronger asset than 
is capital without knowledge, for knowledge can be 
capitalized, while capital can not be educated."’ Es ist 
der Geist der sich den Korper baut. 

British observers have attributed much of the success 
of American industry to its courageous policy of fore- 
stalling obsolescence by scrapping equipment still almost 
new in favor of something better. The frugal European 
shudders at this waste, yet the practice is only a recogni- 








To be of assistance to parents, The Tech- 
nology Review has for the past year pub- 
lished a select list of accredited preparatory 
schools which prepare boys acceptably for 
Technology and other leading colleges. 
This service has met with the approval 


of a large percentage of Review readers. 


What About Your Children? 


Your comments would be appreciated 


Address all replies to 


yy THE TECHNOLOGY REVIEW 
M. I. T. 
Co. Cambridge, Mass. 


It has been suggested to us that we con- 
duct a similar directory for girls’ schools 
in 1931. Would such a directory made up 
only of carefully chosen, accredited pre- 
paratory, professional and finishing schools 
for girls be helpful to you in selecting a 


school for your daughter? 



































FEBRUARY, 1931 


tion of the fact that outmoded physical equipment is 
little more than an empty shell from which the soul has 
fled. The practical financial mind has usually been prone 
to overestimate the importance of fixed plant, though 
this is less true now than formerly. A sunk cost is a hard 
reality from the financial standpoint. It is an investment 
not lightly to be abandoned. The intangible elements 
of changing technical knowledge appear abstract and 
even metaphysical to the hard-headed business man, but 
obsolescence now takes heavier toll with each succeeding 
year. It drives home the lesson which the business world 
is learning: that the progress of technique is the control- 
ling factor, and may wipe out, almost in a night, huge 
investments which had been looked to as a source of prof- 
its for years to come. The industry with costly and elab- 
orate equipment, specialized to produce a given product 
in a given way, may easily find itself, with the march of 
change, in the position of Tyrannosaurus Rex, largest of 
the carnivorous dinosaurs, extinct because its massive 
carcass and none tooagile brain could not adapt themsel ves 
to changing conditions. In industrial as well as organic 
evolution, there are blind alleys. The years are strewn 
with extinct species bearing witness that ceaseless adapta- 
tion is the price of survival. 

Under conditions approaching monopoly, this process 
may be hindered or even for a time reversed. The monopo- 
list, threatened financially by the movement of invention, 
may seek to thwart and repress invention. This opens the 
whole complex question of patents held out of use, and of 
tying contracts of various kinds, designed to perpetuate 
and extend the legitimate monopoly of the patentee. 
All these expedients may be resorted to in the effort to 
realize on an investment which has been crystallized into 
a narrowly specialized plant. A kind of vested interest 
thus exists, in maintaining the technical status quo ante. 
Under normal competitive conditions, however, aided 
by the rapid diffusion of technique in the industrial 
world, they do not avail much nor long. The increasing 
part which patent cases play in the administration of the 
anti-trust laws testifies to the importance of innovation as 
an instrument of industrial monopoly. This is, in fact, 
one of the economic problems connected with innovation 
which promises much acute controversy for the near 
future. 

The upshot of these reflections is to point out the 
need of systematic analysis of the economic effects of in- 
novation. In this brief article I have no more than touched 
upon a few of the aspects of such a far-reaching problem. 
It is apparent to any casual observer of contemporary 
life that Ynnovation is coming to have social and eco- 
nomic effects both grave and, to a large extent, unpre- 
dictable. If any degree of prediction or control is to be 
achieved, it will be done, not by casual observation 
not by gaping wonderment at the marvels disclosed, but 
by research on a scientific plane into the economic rami- 
fications of the innovating function. The problem lies 
squarely in the field of the economist, because all applied 
science works under economic sanctions and limitations. 
But the economist will have to acquire the engineering 
and scientific as well as the financial point of view in 
order to deal effectively with this ever-growing problem. 
Present conditions eloquently attest to the need for such 
economists. 
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A MEMORIAL TO ROGERS 
(Continued from page 245) 


great number of men going out into all parts of the world to 
make this a better and happier place to live; we, who are Vir- 
ginians, should remember that the wonderful work was inspired 
and put into his heart while working here in this University. 
For in founding M.I.T., I believe he carried with him an en- 
deavor to put into that new work the model of the life and the 
type of things found at the University of Virginia... ."’ 


President Alderman, chief executive of the University of 
Virginia since 1904 and a contemporary and close friend of 
Woodrow Wilson, rose to accept the tablet for the 
University. 


**...1 accept with very sincere gratitude this tablet com- 
memorating the distinguished service and high intellectual 
equipment of William Barton Rogers... perhaps the most 
distinguished man of pure science ever connected with the life 
of the University of Virginia . . . who was President, and the 
only one from the South, of the National Academy of Science. 
We are very happy, through the wisdom and generosity of the 
alumni of the Massachusetts Institute of Technology resident in 
Virginia, to see this tablet take its place under the portrait of 
this great scientist, whose career here, and at Technology, will 
be recited to you by men eminent in Dr. Rogers’ own field. I 
extend to you, Mr. Parrish, and to all your colleagues, the deep 
gratitude of the University of Virginia."’ 


Rogers’ second successor in the chair of physics at 
Virginia was present, to bring before his audience with 
deft touches a living picture of the man as Virginia had 
known him. Dr. Hoxton, though but the second physics 
head since 1853 when Rogers left the University, is still 
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a young man, for his predecessor was Francis H. Smith 
who taught with a fire and vigor characteristic of a 
Rogers for well over half a century and died at the age 
of 99. Technology men should be interested in a prophecy 
made by Professor Joseph Henry (henry: unit of induc- 
tance), famed Princeton physicist and later secretary of 
the Smithsonian Institution, who wrote to the Univer- 
sity of Virginia on behalf of the youthful Rogers as fol- 
lows: ‘‘Mr. William Rogers, of Virginia, is well known 
as an ardent and successful cultivator of science. I am 
personally acquainted with him, and have a very high 
opinion of his talents and acquirements. He is one of 
those who, not content with retailing the untested opin- 
ions and discoveries of European philosophers, endeavor 
to enlarge the boundaries of useful knowledge by experi- 
ments and observations of his own. Should Mr. Rogers’ 
life and health be spared, I am confident that he will do 
much towards elevating the scientific character of our 
country.”’ 

One naturally hears so little at the Institute of Rogers, 
the Virginian, that Dr. Hoxton’s exposition, largely 
based on original sources of data, is of particular inter- 
est: ‘*... in those days the professor of Natural Phil- 
osophy had a wide perspective. He was free to roam at 
will in the extended fields of chemistry, geology, astron- 
omy, and physics. Rogers left his footprints in each. 
Today we commemorate a tablet to him in a laboratory 
of chemistry; in the physical laboratory are to be found 
his bust, his apparatus cabinet, clock, and other personal 
instruments; his name is graven upon the Geological build- 
ing; and a clock from his department is now installed 
and running in the Astronomical observatory... ."’ 
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President Compton in his inaugural address, quoting 
from Rogers’ original plan, made the following comment 
which the speaker appropriately included: ‘‘Dr. Rogers 
then goes on to outline an organization and a curriculum 
which are astonishingly like those of today, which have 
stood the test of time and experience. As an example of 
constructive imagination, good judgment and prophetic 
vision, I wonder whether there is an equal to this in 
educational literature."’ 

Four persons present in the audience attending the 
dedication exercises had met and known Rogers. Two of 
them were the son and daughter of Francis H. Smith; 
a third was Francis Perry Dunnington, distinguished 
emeritus professor of chemistry. One of these tells, 
first-hand, of Rogers’ own presentation of his scientific 
masterpiece, the geology of the Appalachian chain: “A 
grander geological theme could hardly be imagined. It 
related to the physical structure of a mountain chain 
1,300 miles in total length, extending from Vermont to 
Alabama and 100 miles in greatest breadth, with strata 
so folded, warped, contorted, fractured and eroded that 
science had sought in vain to find a key to their original 
structure. Yet the genius of the brothers Rogers (William 
and Henry) had, like the Egyptologist with the papyrus 
roll, unfolded the inverted and contorted strata, spread 
and smoothed them out, as it were, in an open book, and 
showed them to the eye of science as originally horizontal 
deposits, continuous with the rocks of the great western 
coal fields. . . . The impression I have of this exposition, 
as delivered, is that it was the most lucid and elegant 
effort of oral statement to which I ever listened.”’ 
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Dr. Hoxton testified to Rogers’ brilliance and popu- 
larity as a lecturer in an account which well deserves 
space for the sake of its freshness and vivacity alone. 

The founder and first president of Technology spoke 
again through the person of Dr. Stratton, who read as 
his contribution to the program, what was perhaps the 
most fitting document that could have been found for 
the occasion — Rogers’ memorial to the Massachusetts 
Legislature on the plan for a technological institution. 
Of equal interest were his own remarks, of an introduc- 
tory or commentary nature: '...the thing that im- 
pressed me more than anything else was his prophetic 
vision and it can only be explained by his experience with 
all of the Sciences. I mean his vision as to the develop- 
ment of the industries of this country and the part that 
Sciences play in it . . . he never lost sight of technology 
in relation to general education... he predicted and 
prescribed what has become our great engineering socie- 
ties . . . it may be of interest to know that at present it is 
proposed to establish a technological press for the very 
purpose this was intended. Our periodical will also carry 
articles translated from foreign languages. Just at present 
the Japanese Government has done a great piece of work 
in earthquakes. They have agreed to publish this work and 
translate it and turn it over to us for publication. This is a 
small part of the work predicted by Rogers, but a very 
important part for us at this time . . . the outline of this 
proposed museum is really that of the one at Munich. If 
the Institute had followed Rogers’ suggestions, this coun- 
try would undoubtedly have had the first of its kind. 
Philadelphia is planning one, also (Concluded on page 260) 
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(Concluded from page 259) 


Chicago and New York. It will not be long before the 
museum will be a part of each great city or commu- 
a 

Dr. Stratton emphasized the following paragraph in 
Rogers’ treatise as the most important statement in his 
argument: ‘*... in this division it should be the first 
object to impart a thorough knowledge of the funda- 
mental principles of the several branches of physics, as 
mathematically and experimentally demonstrated; and 
then to conduct the more strictly practical instruction, as 
much as possible, under the guidance of these primary 
truths.’ 

Of the 174 Technology men now resident in Virginia, 
a goodly representation attended these exercises. Fa- 
miliar figures besides J. Scott Parrish '92, were Don 
Frazier ‘11, secretary of the Technology Club, and Al 
Higgins '01. The local committee consisted of Walter S. 
Rodman '09, James S. Miller '25, and Lauren B. Hitch- 
cock '20, who functioned under the leadership of Ed- 
mund S. Campbell ‘06, head of the School of Art and 
Architecture. The four wives constituted a women’s 
committee under the direction of Mrs. Rodman and 
served tea in the Colonnade Club at the conclusion of the 
program. 


THE FASTEST TRAINS 
(Continued from page 235) 
fastest trains which hover around the ‘‘mile-a-minute’’ 
mark are: 
1. London to Bath; Great Western, 105 mins. 106.9 miles 
2. Paris to Jeumont; Nord, 150 mins. 146 miles (Jeumont is a 
stop on Belgian frontier) 


3. London to Exeter; Great Western, 173 mins. 173.7 miles 
4. Paris to Calais; Nord, 190 mins. 186 miles 


Non-stop portions of the routes of long-distance 
American and Canadian limiteds as published not long 
ago in the Railway Age yield data which approximates 
the above times: _ 

1. Valpariso to Ft. Wayne; Pennsylvania's Steel City Express; 


105 mins. 104.4 miles 
2. Brockville to Montreal; Canadian National's Inter-City 


Limited; 125 mins. 125.6 miles 
3. Gary to Crestline; Pennsylvania's Liberty Limited; 269 mins. 


254.4 miles 

4. New York Central's Southwestern Limited; on three portions 
of its run: 128.2, 179, and 223.5 miles are ceuteed ie 133, 
186, and 247 minutes, respectively 


Runs of over 500 miles in Europe between metropolitan 
centers are rare except where one or more international 
boundaries are crossed. The effect of customs delays at 
frontiers should, therefore, not be overlooked when con- 
trasting the following data for 18 crack European trains 
with that shown on pages 236 and 237 for American and 
Canadian services: 

(Figures indicate hours, miles, and miles per hour) 


1. London-Wakefield; London and North Eastern; West Riding 
Pullman‘ 3.1 —i6— 35 


1 Non-stop run. 


(Concluded on page 262) 
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E. M. Hartman, Pd.D., Principal, Box 450, Lancaster, Pa. 





HEBRON ACADEMY 


The Maine School for Boys. A College preparatory school of high 
standing. Graduates in 22 Colleges. Strong Faculty of thirteen men. 
Athletics for all. Finest school skating rink in America. Fine dormi- 
tories for all. 

Ratpu L. Hunt, Principal, Hebron, Maine 





HUNTINGTON SCHOOL FOR BOYS 
Five Forms. Special two-year course for entrance to M. I. T. 
Summer Session Send for catalogue 
Cares H. Sampson, Ed.M., Headmaster 
320 Huntington Ave., Boston Tel. Kenmore 1800 





MONSON ACADEMY 
An Endowed School in Its 128th Year. For Boys Who Are Going 
to College. Small Classes. Experienced Instructors. Thorough 
Drill in Fundamentals. For Catalog Address 
Bertram A. Stronmerer, A.M., Headmaster, 
Box T, Monson (In Central Massachusetts) 





MOSES BROWN SCHOOL 


An Endowed New England School with an excellent record in preparing 
boys for leading colleges. 25-acre elm-shaded campus. Athletic Fields. 
Gymnasium. Swimming Pool. For Illustrated Catalog Address: 


L. Ratston Tuomas, Headmaster, 257-A Hope Street, Providence, R. I. 


NEW HAMPTON 
109th year. A New Hampshire School for Boys. Six Modern Buildings. 
Thorough College Preparation. Intensive Course in Business. Athletics 
for Every Boy. Moderate Tuition. Address 


Freperick Smitu, A.M., Box 198, New Hampton, N. H. 





NORTHWOOD SCHOOL 
In the heart of the Adirondacks. Under Lake Placid Club Education 
Foundation. Unusual success in college preparation. Emphasis on 
recreation that can be continued thruout life. Winter sports. Separate 


junior school for boys, 8 to 12. 
Ira A. Frinner, Ed.D., Director, Box T, Lake Placid Club, N. Y. 


THE PEDDIE SCHOOL 
An endowed school, with emphasis on preparation for Board Examina- 
tions. Many graduates at M.I.T., Harvard, Yale, Princeton, and Dart- 
mouth. Exceptional equipment, 150-acre campus, all athletics, 9-hole 
golf course. 65th Year. 
Address: R. W. Swetland, LL.D., Headmaster 
Box T, Hightstown, New Jersey 


THE POND SCHOOL 
Separate Instruction of Each Student. Supervised Study under 
Instructors. Training in the most effective Methods of Study and 
Concentration. Rapid and Thorough Preparation for College. 
W. McD. Ponp, Headmaster, 42 Quincy Street, Cambridge, Mass. 
Porter 1971 











RIVERDALE 


A Country School for Boys. Well-balanced program. One of the best 
college board records. Athletics. Student activities. Fire-proof dormi- 
tory. 24th year. For catalogue address 


Frank S. Hacxett, Headmaster, Riverdale-on-Hudson, N. Y. 





ROXBURY SCHOOL 
CHESHIRE, CONNECTICUT 


Roxbury combines the advantages of thorough scholastic training by 
small group instruction with those of organized school discipline. 


A. N. Suerirr, Headmaster 





ST. JOHN’S PREPARATORY SCHOOL 
DANVERS, MASS. 
A Country School, Eighteen Miles from Boston. Preparing Catholic 
Boys for College and Technical School. Every Modern Facility for 
Student Life. For catalog or personal interview 
Write to Principav: St. John's Preparatory School, Danvers, Mass. 





TILTON SCHOOL 


Prepares thoroughly for Technical Institutions and Colleges. Well en- 
dowed, moderate rates, excellent facilities. Separate Junior School. 24 
Hours from Boston. 84th Year. Correspondence and inspection invited. 
Catalogue. T. W. Watkins, Headmaster, Tilton, N. H. 





WILLISTON ACADEMY 


An endowed school for boys whose parents desire the best in education 
and care at a reasonable cost. Preparation for all colleges. 
Junior School for young boys. Address 


Arcuipatp V. Gatpraita, Principal, Box T, Easthampton, Massachusetts 





~ WORCESTER ACADEMY 


Samuet F. Hoimes, Headmaster Georce D. Cuurcu, Regisfrar 


96th Year. 250 Boys. $1000-$1200. Unusually well equipped for Science 
and Mathematics. Kingsley Laboratory exclusively devoted to these two 
departments. Write for descriptive catalogue—Station 125, Worcester, Mass. 
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BUFF 
Transits and Levels 


are used on all largest works and by U. S. Govt. for 
utmost precision 


New catalog, just issued, sent gratis 


b BUFF & BUFF CO. _ Boston 30, Mass. 


Send for Free pamphlet —‘‘The Inside 
of an Engineer's Transit ”’ 














Charles F. Tancred 


IN CHARGE OF 
CLASS OF 1928 ENDOWMENT 


a 
MUTUAL LIFE INSURANCE COMPANY OF NEW YORK 
31 Milk Street, Bosron, Mass. 














ASHBURNHAM SCHOOL FOR BOYS 
9 to 16 years of age. Handwork, music, nature study, sailing, 
horseback riding, real country life all used in a modern way in 
the boy's education. Summer Camp. 
Address Harry Rosinson Dane, Headmaster 
Box V, Ashburnham, Massachusetts 























MANTER HALL SCHOOL 
71 Mt. Auburn Street, Cambridge, Mass. 


Founded in 1886. Intensive Preparation for College Entrance. 


New dormitory accommodations. Staff of well-known specialists 


with years of successful experience. 














FREDERICK BERNARD, ‘17 


Special Agent 
NORTHWESTERN MUTUAL LIFE INSURANCE CO. 


235 Park Square BuILpING : * 2 Boston, Mass. 











CHARLES H. JOHNSON 


M. 4. 7. 


New England Mutual Life Insurance Company 


80 Feperat STREET Liberty 0553 Boston, Mass. 
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. Paris-Bordeaux; Midi; Sud Express 
. London-Edinburgh; London and North Eastern; Flying 





THE TECHNOLOGY REVIEW 


THE FASTEST TRAINS 


(Concluded from page 260) 
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3.34200 — 572 


. London-Plymouth; Great Western; Cornish Riviera 


4.1 — 226 — 35.2 
18 — 36> — 46:8 


Scotsman * 8.25 — 393 — 47.6 


. London-Edinburgh; London and North Eastern; Queen of 


Scots 3 aes — 47.6 
London-Edinburgh; London, Midland and Scottish; Royal 
Scot 8.25 — 400 — 48.5 
Antwerp-Zurich; various State railways; Edelwets 
12.2 — 449 — 36.8 
Paris-Lyon-Méditerranée; Céte d'Azur 
10.9 — 534 — 49.0 
17.0 — 666 — 39.2 
15.9 — 674 — 42.4 


Paris-Marseilles; 
Pullman 
Paris-Berlin; Nord; Nord Express 
Paris-Nice; PLM; Train Bleu 
Paris-Rome; PLM; Rome Express 25.3 — 898 — 35.5 
Paris-Madrid; Midi; Sud Express 25.6 — 94 —— 55.3 
Paris-Bucharest; Est and various State railways; Orient 
Express 45.6 — 1,602 — 35.1 
Paris-Constantinople; PLM and various State railways; 
Simplon Orient Express 59.3 — 1,881 — 31.7 


1 Non-stop run. 

2 Flying Scotsman is present longest non-stop run in the world. London 
and North Eastern has announced the inauguration early in 1931 of 
non-stop service between London and Aberdeen, 523 miles. 
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SIMPLEX 
Submarine 
CABLE 





Simplex submarine cables are made to 
meet customers specifications or are designed 
to meet operating conditions by our engineers 
who have had extensive experience with this 
type of cable. 


To design a satisfactory cable, we should 
have a full description of electrical and physi- 
cal conditions, including voltage and current 
strength. We should know whether a cable 
is to be used for telegraph, telephone, light- 
ing, or power purposes, and to what it is to 
be connected. Such physical data as the 
flow and depth of water, nature of the bot- 
tom and conditions at the ends should be 
given. 


The only positive method of securing good 
submarine cable is to know the conditions 
under which the cable must operate and plan 
its design accordingly. The adaptability of 
our experience to your particular problems 
will be demonstrated upon request. 


SIMPLEX WIRE & CABIE @ 


MANUFACTURERS 
201 DEVONSHIRE ST., BOSTON 


BRANCH SALES OFFICES 
ICAGO, 564 W. Monroe St. _SAN FRANCISCO, 390 Fourth St. 
EW YORK, 1328 B’way CLEVELAND, 2019 Union Trust Bldg. 
PHILADELPHIA, 1227 Fidelity-Philadelphia Trust Building 
JACKSONVILLE, 417 Barnett National Bank Building 














THE TABULAR VIEW 





“WE ARE past,’’ says Sheldon Cheney in his pro- 
vocative book, The New World Architecture, ‘‘the 
possibility of challenging the machine, of curbing it, of 
attempting to escape from it. . . . We must move by 
machinery, communicate by it — live by it.’’ In his 
article, ‘‘Machine-Made Minds,’’ Mr. Baxetess develops 
a correlative thesis: we cannot escape having our thinking 
conditioned by the machine. In so doing, he has brought 
out, as did the recent play “‘Berkeley Square,’’ the im- 
possibility of modern man to be happy in any other 
environment. The romance of the past could not substi- 
tute adequately for the relinquished comforts of the 
Twentieth Century. @ Mr. Bakeless, we feel, has at- 
tained an admirable state of Teufelsdréckhian detachment 


from the usual prejudiced criticism. His interest is not 


inspired by prospects of personal gain or loss, but comes 
rather from a very real preoccupation with the course of 
human progress and development. Like the German 
philosopher of ‘Sartor Resartus,’’ he sees beyond the 
superficial aspects, writing rather of the psychological 
consequences of man in a new environment. The problem 
is thus interpreted as one of adjustment: the application 
of natural intelligence to a new situation, potentially 
neither good nor bad. @ It is encouraging that there are 
such astute critics of contemporary civilization as Mr. 
Cheney, Mr. Bakeless, and Mr. Stuart Chase. Such 
attacks seem to have awakened many otherwise criti- 
cally inert to write (overfreely perhaps) their minutest 
thoughts on the machine. But that, too, is significant of a 
widespread consciousness of the increasing momentum of 
the Industrial Revolution and a general alertness to 
counteracting influences, of which art in industry is a 
major example. To quote once more from Mr. Cheney's 
new book: *‘The sin would be to let the machine control 
us: we must ride above it, control it. We must make it so 
easy, so efficient, so noiseless, that we rise beyond it to 
enjoy those serenities, those spiritual contacts, those 
pleasures of quietness, that enriched life (for a few) 
before the machine era. If the speed and’ the concentrated 
power and the extensive drive of it seem at first to create 
a chaos, we shall save ourselves by pushing that chaos 
underfoot, rising by mental effort — into regions where 
we create new religions and more glorious arts.’’ @ The 
Review is happy to include John Bakeless once more as a 
contributor to its pages. As a book reviewer in the 
October, 1930, Review, Mr. Bakeless’ activities on The 
Living Age, The Independent, and as Managing Editor of 
The Forum were described in these columns. At the pres- 
ent time he is writing books and articles and lecturing. 


HE DEUTSCHES Museum, described by Harry J. 
Cartson in his article entitled ‘‘Fifty Pfennigs’ 
Worth,”’ is unique in that it possesses continuity and 
dramatic interest. These two characteristics go a long 
way to make it one of the most popular museums in 
Europe. Not many museums can boast of visitors that 
annually outnumber the population of the towns in 
(Continued on page 268) 


(266) 








¢ 
e 
# 
1 
a 
ie 
t 
e 


PRODUCTS OF THE ELECTRIC FURNACE 
- FOR THE ELECTRIC FURNACE 


Super-refractories that resist heat. Extremely high tempera- 
tures — 3000° F.— are required in modern industrial labora- 
tories and in the production of rare metals and alloys... 
In the electric furnaces that create these temperatures there must 
be super-refractories—Alundum tubes, cores and muffles. 


Thus. the Norton product trade-marked “Alundum,” also a 


creation of the electric furnace, is performing successfully an NORTON COMPANY 
important work in fields aside from grinding. WORCESTER, MASS. 


Grinding Wheels . . . . Abrasives for Polishing 
...~- Abrasive Aggregate .... Floor and Stair Tile.... 
Grinding and Lapping Machines .... Refractories 

. Porous Plates .... Pulpstones .... 
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A 
Machine 


for 





Modern Requirements 


The recent development of transmissions 
employing gears of the constant mesh type has 
greatly increased the demand for quiet, smooth 
running spiral gears of the highest quality. The 
Brown & Sharpe No. 44 Gear Hobbing Machine 
will produce such gears at low cost. Its rugged, ac- 
curate construction assures exceptional accuracy. 

The many noteworthy features of this machine 
together with those of the other machines in’ the 
Brown & Sharpe line are included in the No. 139 
Catalog. Send for a copy. 


BROWN £4 SHARPE 


BROWN & SHARPE MFG.co, (J85 PROVIDENCE, R. I. 
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CINUCOR 


MASONRY UNITS 


They are light, tough and strong. 
Used where fire safety, sound proof- 
ness and insulation are desired. 


CINUCOR units are used for all types 
of construction and are made in 
various sizes. 














Write for ““CINUCOR MANUAL” 


CINDER CONCRETE UNITS CORPORATION 
BOSTON, MASSACHUSETTS 


PLANT OFFICE 
East Somerville 201 Devonshire St. 
Phone SOMerset Phone HUBbard 
2754 1733-1734 
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which they are located. Even its manner of erection was 
unusual for modern times. Laborers gave their services on 
Sundays and holidays, and all Germany seemed to havea 
part in the assembling and the building. This general 
contribution of talents is reminiscent of the medieval 
spirit of community codperation in the building of the 
great cathedrals. The results in both cases were more than 
could ever be obtained through organized labor. @ All 
this became possible under the direction of the remark- 
able Dr. Oscar von Miller who thus created the most 
outstandingly successful experiment in visual education 
yet made. Within this one building are the contributions 
of centuries of scientific development, forming nine miles 
of exhibits — 60,000 things to see — and each occupies 
its proper place in the evolution of the major branches of 
science, engineering, and industry. @ Although Mr. 


Carlson was born in St. Paul, Minnesota, he has lived in 


Boston most of his life. After his graduation from the 
Institute in 1892 he studied at the Atelier Duray, Paris, 
for two years. Since 1903 he has been connected with the 
firm of Coolidge and Carlson, architects. While continu- 
ing his practice of architecture, he lectured at the Massa- 
chusetts Normal Art School on the History of Architec- 
ture and Building Construction. As an alumnus, he has 
been unusually active in affairs of the Institute. He 
became a life member of the Corporation in March, 1921, 
and was President of the Alumni Association the follow- 
ing year. As an architect, his services were of value to 
President Maclaurin as one of the three architectural ad- 
visors in regard to the location of the new Technology 
buildings. He is also known as the architect of the new 
Guggenheim Aeronautical Laboratory at the Institute. 
Some of his best known structures are: ‘‘Dreamwold,”’ 
the estate of Thomas Lawson; the Normal and Latin 
Group, Boston; Harvard, Wellesley and Technology 
dormitories; and the library of Hamilton College. In 1928 
Bates College awarded an honorary master’s degree to 
Mr. Carlson, ‘‘whose mastery of one of the finest of arts 
has given to this campus three notable buildings. He is a 
preacher in stone of the gospel that utility is most useful 
when joined to beauty.”’ 


ONALD C. STOCKBARGER, author of one of The 
Review's most celebrated articles, ‘‘Check the Sun 
Bath,’’ appears again in this issue. His article, ‘“The 
Useful Spectroscope,’’ surveys the contributions that 
spectroscopy has made to the sciences. “‘The spectro- 
scope,’’ reads the article, ‘‘has become one of the greatest 
of, the tools of science, yielding secrets about chemical 
compounds otherwise undiscoverable, reaching out to the 
stars, breaking into the atom, showing the kinship of the 
infinitely large with the unbelievably small.’’ @ Dr. 
Stockbarger has labored long in the field of radiation. 
The radiation laboratory at the Institute, which is under 
his supervision, was among the first of its kind to be 
established in this country. Work has been carried on 
(Continued on page 270) 
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4492 Johnson 
Room [hermostats 
Control 867 Radiator Valves 
In Shell Oil Building San Francisco 
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the’ Johnson pipe loop connector 
system, so that office space may be 
changed, partitions moved and ther- 
mostat additions made without de- 
facing the walls or changing any of 
the pipe work in the Johnson Sys- 
tem installation. Additional control 
is provided in pneumatic switches 
for the riser valves on the mains 
supplying the north, south, east 
and west sides of the building. . . 
so that the heat in any section of 
the building can be turned off by 
. the engineer in his office. 


Res Oil Building, San Fran- 
cisco, is completely equipped with 
Johnson Control. A Johnson Ther- 
mostat is on the wall of each office 
and automatically regulates the Syl- 
phon valve on the radiator; main- 
taining an even normal temperature 
throughout the building regardless 
of outdoor weather conditions and 
changes; and producing a valuable 
fuel economy by preventing over- 
heating, heat waste and unnecessary 
fuel consumption commonly occur- 
ring with manual regulation of ra- 
diators. The building is piped with 


George W. Kelham .... .~ - « « Architect 
Hunter & Hudson - » Mechanical Engineers 
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tia ans lal (Concluded from page 268) 
103 BOSTON STREET 


SOUTH BOSTON, MASSACHUSETTS there in great variety, ranging from such mundane 
things as detecting fraudulent checks to studying rays 


. ; that cure rickets; from investigating the properties of 
Designers and Builders ultraviolet transmitting glass to enlarging the frontiers of 

of pure science. Dr. Stockbarger was graduated from the 
Institute in 1919, joined the instructing staff in 1920, and 


TOOLS, GAGES, AND SPECIAL received his doctor's degree in 1926. 
MACHINERY OF ALL KINDS 





ITH this issue Danret C. Sayre makes his intro- 
ductory bow as a contributing editor to The 
ene Review, joining Professor Tenney L. Davis, '13, and Mr. 
W. P. Cutter. Professor Sayre will contribute articles on 
Each member of our firm has had a wide ex- aviation. As an Assistant Editor of Aviation and as an 
perience in designing and building equipment Associate Professor of Aeronautics at the Institute, his 
for textile, paper, and chemical industries. + + bona fides as a writer on aviation is not to be questioned. 
Our experience in the construction of automatic Professor Sayre is a member of the Class of 1923 and holds 
machinery is exemplified in the work executed his master’s degree from the Institute. He was one of the 
founders and promoters of the Boston Airport Corpora- 
for the Gillette Safety Razor Company. : ig 3 
. ’ tion and he has been active in other ways in the field of 
air transportation. An article of his on that topic ap- 
ewe peared in The Review for May, 1929. 


HE water color on the cover of this month’s Review 


J. G. Russell, ’13 H. Russell, ’16 
was executed in 1929 by Mr. Rosert C. Dean on a 














trip to Europe as a traveling fellow of the Institute. It 





was made at the Krupp Factory in Essen, Germany. Mr. 
Dean was graduated from Technology in 1926 and ob- 


R 7N U S @ rf tained his master’s degree the following year. He is now 
connected with Perry, Shaw and Hepburn, architects, 

4 CJ M B and is also an instructor in the Institute’s Department of 

& Architecture. @ On page 274 are reproduced examples 
of a series of 12 murals recently executed by Henry 
Billings, artist, and exhibited in New York. Designed 


p R E C S ‘eo N in the modern spirit, they are intended for modern 


buildings. 


for 
4 








EGAULT, a contemporary of Pasteur and a professor 

q at the Collége de France, won fame in his short life 

Tool Maker’s Mi- 4 by the elegance and apparent ease with which he pre- 
: ’ sented his scientific lectures. Once when congratulated 

to .0001. Oneof the oo upon this expository power, he remarked, *‘Ah, you do 
f i not see the steel corsets that I wear when I am speaking.”’ 

Bausch & Lomb or CoP Behind his facility lurked perpetual restraint, the mark 
family of precision : ; of a true scientist. @ The incident is recalled by the 
instruments forsolv- continual constraint that must be exercised in conducting 
ng the problns of i ase ck eee Se 
industry. -. & corset even though the results of its work be sometimes 
marked by elegance and facility. It is necessary that every 
scrap of information be rigorously appraised and sub- 
jected to the scrutiny of experts, that mere publicity and 


croscopes—accurate 








BAUSCH & LOMB propaganda be excluded, that the flood of scientific 
OPTICAL COMPANY sewerage be not taken for the distilled water of science. 
Visitors to The Review office frequently remark about the 
* Gargantuan waste paper basket that reposes beside the 
FOR BETTER VISION » » Editor’s desk. They are told that it is the limbo of the 
ORTHOGON LENSES eh pseudo, a symbol of perpetual restraint. 
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